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TUTORIALS - Monday 1 6 'h June

Morning
T101a Process and Year 2000: Complacency or Hype?

Watts Humphrey, Virginia Soper & Peter Blundell

T101b Appraisals Using the CMM as a Reference Model
Steve Masters & Donna Dunaway

T101c IDEAL Approach to Implementing Software Process Improvement
Chuck Myers, Paul Goodman & Magnus AhIgren

TiOld Peer Reviews: The Key to Cost-Effective Quality
Fran O'Hara

Afternoon
T102a The People Capability Maturity Model (P-CMM) - A Brief Introduction

Bill Curtis

TlO2b Dealing with the Underworld - Accelerating SPI
Mike Morrell, Wilko van Asseldonk & Ieroen Brinkman

T102c Software Process Improvement: Business Impacts and Value
David Zubrow

T102d Effective Implementation of CMM Levels 2 & 3
Magnus AhIgren

TUTORIALS - Tuesday 17' June

Morning
T201a Measurement Symposium (ALL DAY)

KEYNOTE: Controlling Outsourced Software Contracts
Charles Symons

Metrics in Small Companies - Coupling a Metrics Programme to Your Business
Model
Tom Raaijmakers

Quantitative Management of Software Process Improvement
Christof Ebert

Process Improvement by Software Measurement - Current and Future Directions
for GQM Method
Rini van Solingen & Egon Berghout

Software Metrics - Real World Experiences
John Holt

The MIAMI Experience
Chris Herbert

Trends in Software Process Maturity
David Zubrow
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T2Olb Dependence to Influence: Developing and Nurturing Effective Sponsorship
Chuck Myers

T201c Risk Management in Practice: Effective and Ineffective
Audrey Dorofee & Ray Williams

T2Old Personal Software Process
Watts Humphrey

T2ole A Method for Defining and Improving Software Processes
James Hart

Afternoon
T202b Blind Faith is Not the Answer - Establishing a Customer Focused Requirements

Process that Consistently Delivers
Mac Craigmyle

T202c Process Improvement Action Planning
John Vu

T202d Project Planning, Tracking and Configuration Management for Project Leaders
Tim Kasse & Peter Leeson
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L ne Year 2000 and
Process Improvement

Watts S. Humphrey

Software Engineering Institute

Carnegie Mellon University

Pittsburgh, PA 15213

Sponsored by the U.S. Department of Defense
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* Solving the year 2000 problem
(Y2K) will not improve your
business.

But you are more likely to have
a business.

Monday 16 June (11Ola-1) S-1
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Agenda
The year 2000 problem (Y2K)

Attacking the problem

How a mature process helps

A Y2K strategy
4if-

References

Conclusions
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The Problem - 1

Without correction, most software systems will
not work, starting with dates of 11112000.

This is true of
*hardware
*software
*support systems

Monday 16 june (T1Ola-1) S-2



Warn S. Mumphew, Sto The Year 2000 and Process Improvmenw

The Problem - 2
The principal causes of the Y2K problem are
Mdate abbreviations: 99 instead of 1999
*use of incorrect dates in random number
generators, keys, etc.

*use of 00 or 99 as reserved numbers
'incorrect date calculations

Date calculations
*every 4th year is leap year
' except every 100th year
'except every 400th year
*except ...

Cý~t 6 In? C-n.0 Mftý d. ., w YM Vh-~ 2 -Aý .

Leap Year Calculations

The year has 365.242199 mean solar days.
F 'Every 4 years, there is an extra 0.968796 days.

'So we add a day on leap year

In every 100 years
'we have added 0.7801 days too much
'so we skip a leap year

In every 400 years
'we are 0.8796 days short
'so we add a leap year day, etc.

Monday 1 June (1"O0a-1) S-3
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The Problem - 3

The principal consequences of Y2K are
*application programs may fail
esystems programs may fall
*the hardware may fail
*vendor products may fail
*customer data may be incorrect
*anyone's data could corrupt your system

C.pYgI0 @0'"? C..W.M.O Lw',0y Th. V7- 2W0 .. P-- OW.- F

Is the Problem Real?
If your organization does not believe Y2K is real
"*and if you do not have an aggressive program
"*you are in danger of a business disaster

The evidence is overwhelming.
"Every study agrees.
"*Repeat studies find the costs are higher the
closer they look.

"*The cost of recovery is increasing by 20% to
40% with each year of delay.

*There will not be a magic tool or fix.

Monday 16 June (T1O1a-1) 5-4
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Some Examples - 1

U.S. Social Security Administration
*A major system failed in 1989.
oThey have 30MLOC and 20MLOC in
development

*Their total estimate is 300 programmer years.

Yellow Technology
"0165 systems, 13,000 modules, I5MLOC
"Analysis took 10 people 3 months
"*The total estimate is 150 to 200 programmer
years

c • S fml7 e Mt~e .. , ~ Th. Ye A '• P

Some Examples - 2
A Cap Gemini study of 3 organizations
*financial services

-40 systems
-6.5 MLOC
-89,535 dates to change

"Insurance
-231 systems
-IA MLOC
-243,313 dates to change

"Manufacturer
-329 systems
-59 MLOC
-346,412 dates to change

can'" f INM C-'L•PU~ f ft-W• ldva 
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The Key Issue is Schedule
The end date is fixed.

It is before 11112000.

There is no technology fix on the way.

If Y2K costs more than planned, that could be
painful.

If you are late, that could be fatal.

CO9Y"W 0 to lMC-08 vo M LAWfV fl ,m .te.A *W

Process Needs
To reliably meet the date, you need an effective
process.

The critical process areas are
*Requirements Management
*Software Subcontract Management
*Software Project Planning
*Software Project Tracking and Oversight
*Software Quality Assurance
*Software Configuration Management
*Peer Reviews

Monday 16 June (T"Ola-1) 5-6
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There is Good and Bad News
With CMMs8

*bad news: process improvement takes time
*good news: the first benefit Is better schedule
management

With PSP s"
*bad news: learning PSP is a lot of work
ogood news: you can do it in a few weeks
*It will

-accelerate CMM improvement
-show engineers how to make schedules
-produce high-quality software

SMCapability Maturity Model, CMM, Personal Software Process, and PSP
are service marks of Carnegie Mellon University.

Will$

The Topics of this Talk

* The principal steps for attacking the Y2K
problem

How process improvement can help

A process strategy for Y2K

C'" 0 1"7n CW'WO& N~~e U~sN-fteVe mf• m~mmm
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The Principal Y2K Steps

The principal steps for attacking Y2K are
*build awareness
*inventory your systems
*assess these systems
*plan the repair work
*do the repair work
'test the fixes
*install and use the repaired systems

Creating Awareness

If your organization is not aware now, there is
not much more I can say.

Keep trying to wake them up.

But if they do not act soon, update your
resume.

Remember, this is a software quality problem.

If there is a disaster, you will be blamed.

"I4onday 16 June (TiOla-) S-8
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Inventory Your Systems
Analyze the systems you currently use.

Follow a triage strategy.

In medical terms triage is where you
Oignore the patients who will die with treatment
oignore the patients who will survive without
treatment

*only work on patients who will survive with
treatment

Triage for Y2K

For Y2K, triage means
eIgnore the systems that do not have Y2K
problems.

*ignore systems with Y2K problems that will
not cause business failure.
-their failure may cause inconvenience
-but the business will survive

*Only work on those systems that will cause
business failure.
-Do these first.
-After they are fixed, think about the others.

CMondha a 9"? Cr". utne 01tf1) P- 19 0s
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The Inventory Results
A list of all products
*those to ignore
*those that are critical

The deadline dates for each
*planning and inventory systems look ahead
*billing and payroll systems look back

Remember to include
"internally and purchased systems
*support hardware and software
'tools and utilities

C_.popW 091 QnC20q 000, n09 ThV31 TI0 0.20. j , OS •

Other Systems
Also have someone look at
'the elevator system 0
9heating systems
'telephone and communications systems
'your bank's systems
'your suppliers' systems
'your customers' systems

Almost any of these could impact operations
'you need to know which could fail
'either fix them, replace them, or have a
disaster plan

COMnda y0917 C1o6o 0.00. tb,., 2910 ...aoo w.-o , 20

Monday 16 June (Ti01a-1) 5-10

0



Waits S. Humplhrey, SH I he Year 2000 and Process Improvemend

Process Impact on Inventory - 1
The inventory work is a form of requirements

You need an orderly process for
*eliciting requirements
*reviewing requirements
*approving requirements
*rmaking sure the developers understand the
requirements

And these processes need to be tailored to the
Y2K problem.

COvn
9
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Process Impact on Inventory - 2

Requirements management is crucial.

The organization's needs will change.
*So should the Y2K plan.
*These changes must be managed.
*If not, they will destroy the project.

You cannot afford small uncontrolled
requirements changes.

They will nibble you to death.
Cov•.•h f tl C U N u r Th0 in? .A W W V- NW P- 221

Monday 16 June (TlOUa-1) S-11



0000 0 0 0 0

Assessment and Planning

First, determine the strategy for each product.
*Should you ignore it?
*Should you fix it?
,,Should you develop a replacement?
*Or should you buy a replacement?

These decisions must be based on
'a technical understanding of the work
'an assessment of costs and development time 4
'an estimate of the consequences of doing
nothing

co,,op.f e s~a, Cmh..s • n Th .,20a• •P.c.. s 23

Deciding to Fix or Replace
You can learn little by looking at the product.

You need to know
'what it costs to maintain the product
'the number of defects found and remaining
'likely future maintenance costs

You also need to know
*if the program will meet future application
needs

'what a replacement would cost
'if commercial replacements are available

Co~ft"W a f"7 CW""~ WS&V•Y rn ss ~ 24
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A Y2K Rule

Unless the work is nearly done, do not develop
new or replacement systems.

New development is far too risky, unless
*your development group consistently meets
all its dates

*development will be done by early 1999

Planning and conversion will take time.
*You can't afford to spend this time testing
defective new products.

COPy.ght 0 m 71"? g MwfO UWwlSl T 25

Process Impact on Assessment
and Planning - 1

The critical KPAs for the assessment and
planning phase are
*Software Project Planning
*Software Subcontract Management

C2 ~r0 1" 7 C -0 HC.,q moo". tin,.'. Th V-. is0,n ' ~ ~ ~ 2
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Process Impact on Assessment
and Planning - 2

A mature process provides a wealth of data for
the make, fix, or buy decisions.

The engineers will make better plans.

You will get Y2K data as the work is done.
*an early indication of estimate accuracy
*a better basis for projecting completion
*a sound basis for updating plans

Cop'qnt P79fl cM9 ~M/hbn ,jwmflmy Th. w 00 Pmc~s. M~mfl1 2,t

Cost Performance vs. CM M

Maturity Level
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Schedule Performance vs.
CMM Maturity Level
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Development
The development steps are
-Analyze the critical products. 6
*Design and make the needed fixes.
*Ensure that the fixes are correct and do not
cause regressions.

To do this, the engineers need to
Ounderstand the product
*design the fix
*make it consistent with all interfacing
products

emake it consistent with Y2K design standards

Monday 16 June (T1Ola-1) S-15
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The Importance of Quality
When engineers make fixes, they inject defects.
*these can cause serious problems
*not only at the Y2K dates
ebut both before and long afterwards

Poor quality work also impacts
Oestimate accuracy
*the schedule
*the ability to predict completion 4

CWiat 0 19*7 C-"oq. N M L t Th. V- a,. 3,

Defects in Modified Code - 1

O/S 360 MVS - 15 % of fixes injected errors

Hughes study - 17 % of error fixes incorrect

AT&T - 33 % of fixes injected defects

Ohba - 19 % fix error rate

Levendel - I in 3 fixes in error

Monday 16 June (TIOla-1) S-16
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Defects in Modified Code - 2

Gibson - 58 % of 8 line fixes in error

DoD - fix errors versus change size
01 line - 50 %
"5 line - 75 %
"20 line - 35 %

U.S. Air Force Missile system - 75 % of system
test fixes injected defects

Process Impact on Development - 1

The critical KPAs for the development phase
are
'Software Project Tracking and Oversight
*Peer Reviews

C""n e • 1",? Cýa ftf wv . .Y.
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Process Impact on Development - 2

The CMM introduces peer reviews at Level 2.
These result In
*higher-quality code
*reduced testing time
*accelerated schedules

The PSP shows engineers how to remove most
defects before compile and test. This
*saves development time
*produces essentially defect-free programs

AIS System Test Reduction
Non-PSP Size System Test Time

A 30 req. 2 months

B 19 req. 3 cycles
C 30 req. 2 months

D 15.8 KLOC 1.5 months

PSP
E 11.7 KLOC 1.5 months

F 24 req 5 days

G 2.3 KLOC 2 days

H 6.2 KLOC 4 days
I 1.4 KLOC 4 days

J 13.3 KLOC 2 days

C"a go 1 un? e (ThO..-11 S-18
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Testing

For Y2K, testing will be a challenge.

Testing will take time.

Testing cannot be exhaustive.

To get a quality product, you must put a quality
product into test.

C p~gA 0I§*?C8n..W , AkNM .IVM Fft. V*W.A... &W n 37

Stress Operating Regions
Safe region - tested

(shaded)

Overload Unsafe region - untested
(unshaded)

Configuration Hardware

failure

Resource
contention Operator

error

Data
error

C"oo 0 tfl7 CWWW" AW Th.W Y. U7dP... W

Monday 16 June (TlOla-1) 5-19

0



6

Unique Problems of Y2K Test - 1

It will not always be possible to advance dates.

You cannot test a system unless either
*all the changes are made or
Ospecial interface code is developed and tested

You cannot generally test
esuppliers' systems
*customers' actions
*some commercial hardware and software

C' O3 e 17 C..q. aL hS~. T he 3• SE• 3. h...Vw• 3 .

Unique Problems of Y2K Test - 2
Some systems will have early critical dates.

Thus you must test with a mix of
*retrofitted and unretrofitted applications
*old and new databases
*non-conforming customers and suppliers

Also remember to merge in ongoing
maintenance at every test cycle.

CVW.d 0 fT C...Mq No LW.•.t Tf Ve n W Pi- h . 0
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The Y2K Testing Strategy

The testing must be designed to find poor-
quality components, not to find and fix defects.

The defective components are then returned to
development for inspection and repair.

To do this, you must
*keep test data
*use these data to find the poor components
*train the developers to inspect for defects

co~rp7? S 734 C.4.pg. •, &M•,..fl 7T. V.•2 .. r•P?.ce. M 4 41

Process Impact on Testing

The critical process capabilities are
*Software Quality Assurance
*Software Configuration Management

These capabilities are needed during test.

Peer reviews should also be used as a filter at
test entry.

The objective is to find and clean up the
defective work before test.

Monday 16 June (TIiOa-1) 5-21



Installation and Use

The steps in installation and use are
*train the system users
Ninstall new procedures and systems
*track and fix defects
*use defect data to identify poor quality
products to return for repair

c.9).g. 0 TSrTC..q.. l MH4 Th0 fo. MrS rA.. 4 ... 4W

The Operating Environment

Starting well before 1/1/2000, you will face a
mixed operational environment.

Some systems must be fixed early.
"forecasting
'inventory management
'financial planning
*scheduling

Also, some systems will have dependencies on
others that are not retrofitted.

Cý"'Ww 0 tMTCMe.9. •,U th. V. • 44

Monday 16 lune (TIOa-1) 5-22

• "• ++"• t ...... .. �Ill lUrnll1. If l~ L Or ~d 1113. C



Expect a Dynamic Environment
The operational systems will change weekly
and sometimes daily.

You must know the status
*of every system
•*of the system dependencies

You need these data to
*operate the systems
*and to find and fix defects in the systems

C 0 1"97 C ~M*N. MO r• .M- rho e Vý no P ..,. 4' I

Process Impact on Installation
and Use

To help, these process improvements must be
put in place early.

They will pay off with
*on-time system installations
*few defects
*known system status and procedures

Training will be important here and throughout
the Y2K project.

Cý VO * 1"T f -lfl W U,• ftrd~w.4 ft V , 04 I. m . r 1- 4
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A Process Improvement Strategy
A mature software process would be a big help
in addressing the Y2K problem.

But what if you do not have a mature process?

You need a pragmatic strategy.
*Build on current process improvement work.
*Augment this work for critical Y2K needs.

V

If you have done an assessment
*review the results
eaccelerate the critical improvements

Process Assessment

If you have not done a process assessment,
and do not have one planned
*you need an immediate process evaluation
*this will identify critical process weaknesses

Get an assessment or capability evaluation as
soon as possible.
*Use the results to guide your improvement
work.

*Follow the Y2K improvement strategy.

Monday 16 June (TlOla-1) S-24
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PSP Training

Identify the Y2K development team.

Get them all trained on the PSP as soon as
possible.

Get one of your engineers trained as a PSP
inst uctor so you can train new team members.

The instructor will also help and guide the Y2K
team in using the PSP in their work.

CopWV f 0 in? 1 c- Maf. Lths, y Th. YV-2ON PIM¢ . 43

Y2K Improvement Priorities - 1
You need the following CMM KPAs to guide the
inventory, assessment, and planning work.
*Requirements Management
*Software Subcontract Management
OSoftware Project Planning

Do these first.
Othey will help you plan the work
*and they will identify the time and resources
needed

Monday Cinq.. reilf. N. ye, 0 id 16., wn.,,..f JS

Monday 16 Iune ('TiOla-1) 5-25



Y2K Improvement Priorities - 2

As soon as possible, and before starting
development, address the following KPAs.
*Software Project Tracking and Oversight
*Peor Reviews
GSoftware Quality Assurance

These will help you
*track the development work
sproduce higher-quality fixes

Copyrght 0 MYs Cnw.g,. UWSWn Wwvway Thi V~ 2000 .a h 1c.. lblflS,4 - S1

Y2K Improvement Priorities - 3

The next critical need is software configuration
management.

SCM is important during development.

It is critical during test and operations.

It will help you
*control the environment
emanage installation evolution
*recover from regressions

Co"'n~r a f997 CW" hwý'~ Un-I•, 12
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Y2K Improvement Priorities - 4

While all the other KPAs would help, you don't
have time for everything else.

You need to use process improvement triage.
*Focus on the critical KPAs.
@Do them in step with the Y2K work.
*Get them in place as fast as possible.

This will accelerate all your other work.

C o p y flg h t 0a 1" 7 C a r r u w ý M qdlo ý U-, L ln y T hl Y zwO ,O a rd P - zc i V -m t 53

Be Pragmatic

The objective is to guide the management and
development work.

Your objective is not to pass some Level 2 or
Level 3 checkpoint.

Get the critical KPAs in place
*get them used
*and move on to installing the next KPAs

CW~ f 0 IMYC- 0,m•~nrq*• V~e 
*•ew•r
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Make Line Management
Responsible

The line managers must be responsible for the
process improvement work.
*This work is for them.
s it will help them do their jobs better.

If the line managers are not responsible
*nothing will happen
*certainly not in time

Coyngff @ 1"7 C- ,NOW p.M. r r" V 2000 am0EPmc.. 0 56 55

Measure Line Management
Measure progress every month.
*Post the status of each department.
*Have senior managers review progress every
month.

When managers' evaluations depend on
process improvement results
Othey will get it done
*and faster than you thought possible

COpVflnfC f ©• C.,mqI MSko, Mvwtl~y lb. Y •OOt200 nPtw..Ifp.om wt 5
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An Example Progress Report

100
90
80
70

Percent 60
Full or 50
Partial 40 N Partial

30 E•Full
20
10
0

Key Process Areas
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The Impact of Y2K
Think of Y2K as a hurricane.
*dangerous and damaging while it lasts

If you are not prepared
*and if you use a poor-quality process
*and there is anything worth saving
*the cleanup will take years

Monday 16 June (1TO11-1) S-29
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Y2K References
Some useful references on Y2K are
*"Year 2000 Computing Crisis: An Assessment
Guide," GAOIAMD-10.1.14 http://www.gao.gov/

*R.A. Martin, "Dealing With Dates: Solutions for
the Year 2000," IEEE Computer, May 1997.

OT. Backman, "Summary of the Mitre
Assessment of the Effects of Two-Digit Years
for the Year 2000," Jan. 1996,
http://www.mitre.org/research/y2k.

"*"The Year 2000 and 2-Digit Dates: A Guide for
Planning and Implementation," IBM Report
GC28-1251-00, 1996,
http:I/www.s390.ibm.comlstoriesttran2000.html
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PSP References

For more information on the PSP, see
*www.sei.cmu.edu

The SEI offers PSP instructor training.
*Contact SEI industry relations.

The SEI also maintains a list of qualified PSP
instructors.

Monday 16 June (TlOla-1) S-30
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More References
Also see the following general Y2K references:

SEI: http:l/wwwsei.cmu.edul-reenginoedng
STSC: http:lhwww.stsc.hill.af.miURENG/index.html#2000

MITRE: http:Ilwww.mitro.orgroseamrchy2k

ISA:
http:l/www.mitre.orgImsearchIcots/COMPLIANCECAT.html

IBM: http:l/wwwsoftwarm.ibm.comtyear2000l

BCS: http:l/www.bcs.org.ukimillen.htm

GTE:
http:lhwww.mftr.org/researchlcots/GTECRITERIA/html
Peter do Jager. http:ltwww.year2000.com

C.PWOO *to" C~.q U l T jýh* 0jUP. . h SI

In Conclusion, Remember
The Y2K problem is serious and real.

There will be no magic technical fix.

If you do not have an active program underway,
you are late.

You should build on the process work you have
underway.

Accelerate work on the critical KPAs.

SP - elm CreopI Id '?.. Y- F-- mw , a

Monday 16hNm (TIOlal) S-31



U

Year 2000 and Software Process Improvement

European SEPG - Amsterdam 10U ON

am0

-- ~ -- Virginia Soper
virginia soper@vnet.ibm.com
June 16, 1997

The Year 2000 Challenge

I - How complex is it?

- What makes it unique?

- How can it be addressed
most effectively?

- Who will be the winners?

OCopynght IBM Corp
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A key challenge for software development is the
increased speed of delivery of high quality solutions to
address the year 2000 problem.
"* Although the problem is a technical one, the solution is potentially one

of the biggest logistical and management headaches you may have
ever encountered. (John Phelps, Gartner Group)

"* If customers are to be successful in tackling the Year 2000 issue, they
need to focus on specific date change methodologies, processes --
and over all project management. (John Phelps, Gartner Group)

"* Check everything ..... : system development practices; system
procurement practices; vendor applications ..... (CCTA)

"* Testing the whole of a mainframe application is no mean undertaking.
It is rarely possible to take an application out of commission in order to
change the system date and run Year 2000 tests. Hot backup and
disaster recovery service providers should now be looking to extend
their facilities to offer a test environment for mainframe Year 2000
projects. (CCTA)

@Copynght isM Cmop.

Why is Year 2000 a complex and different problem?
"* Amount of corrections and amount of test (50% of the

resources)
"* Unknown variety of possible defects and of secondary

defects generated by changes
"* Very large project size and manageability challenge 0

encompassing the entire organization with a great need for
coordination required by the dependencies between
applications and the amount of external and internal
interfaces

" Magnitude extends beyond in-house applications spanning
system software, middleware, standard applications,
hardware, network and non-IT issues - making testing
very complicated

"* Firm immovable deadline
"* Limited resources and shortage of skills
"* Need for a structured approach and well-defined standards 00

used all over the organization to ensure quality and
working interrelationships between the applications

OCopynght IBM CoP
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Comparing year 2000 to another large complex issue,
EURO single currency, highlights more of its unique
characteristics.

Year 2000 and EURO

* Similarities e Differences
" Multiple application changes T Movable vs immovable
" Use of tools (e g similar supp v EURO not sudden death

toolset for assessment and v EURO => Business benefits
detailed analysis) . EURO could collapse (low risk)

"* Use of same resources v Y2000 is everybody
" Complex testing . Testing activities:
" Methodology Y2K = automated regression

"Industry and country awareness testing
at diferet leels:EURO = business functional testingat different levels:

U
OCoPydrht IBM Corp.

IBM (IDC) Market Survey:
Some of the main observations...

"* IT people today have a good level of awareness of -
the Year 2000 problem; however, the understanding • "
of the depth and impacts of the issue is still not very

* high.

"* Many CEO's are still not aware that the Year 2000
issue is critical to their business and needs their full
support; many still consider it as a purely technical
problem to be solved business as usual by their IT &-
department.

"* The difficulty of the Year 2000 issue is still
underestimated. Companies who have completed'•.•. -
readiness projects consistently rated activities as
more difficult than the sample average.

aCopyright IBM Corp
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The current business alignment, service delivery and development
processes need to be assessed and enhancements identified to
ensure a level of maturity consistent with the complex logistical and
management challenges of a year 2000 project.

"* How effective are the processes today?

"* Are there business initiatives in the
pipeline that may be impacted by the
year 2000 readiness work?

* What changes to existing application Culture
portfolio strategy, processes, skills and/,
organization will be required? M asurement Methodo ry

"* Are current standards and tools Process

adequate? • Skills Technolgy

I Is the organization (management, staff) i zation
and culture ready for the extent of
change?

eCopynght IBM Corp.

Unmanaged technology risk leads to business
exposure. The technological root cause needs to be 0

managed proactively whereas business exposure
requires contingency planning.
IT Process risks/root causes
"* Business/IT Alignment Business risks/consequences
" Project Management e Survival

"* Testing o Financial Loss

"* Configuration Management * Damaged Image

"* Change Management * Embarrassment

" Quality Assurance "
"* Service Delivery

S~~Dependent upon l

Approach, Assessment

Master Plan
Management Commitment

OCopyright IBM Corp
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Software Process Improvement is a very important part of the
Assessment phase of the year 2000 comprehensive methodology.

OBJECTIVES of Year 2000 Software Process Assessment:
• Assess the development environment and key processes for

year 2000 adaptation
* Assess the risk of year 2000 with focus on the key

processes
* Investigate the change readiness of the key

processes
Give recommendations to minimize the company's risk

ear 2000 ada tation
The Assessment is specific to the scope of the problem which is

Replace sized by the following techniques:
R Scarring ac ýxa:ter matching of appicat.ons witn year 20CC•p scanning tOcil

Reuse * Samples from program are manually investigated for year 2000
problems and corrected to measure the t.me it takes to adapt

Retire and correct an application
* Evaluation of hardware and software vendors

Refurbish 0 Investigaton and revison of IT strategy and plans to fit the year
2000 resource demand

OCopynght IBM Corp

Collected facts, structured in a logic diagram, lead to conclusions
and recommendations: a precise and objective description and
prescription relevant to the specific year 2000 situation.

SHypothesis
covering
year 2000 Conclusions

Individual interviews Findings

Key and Group interviews F
Control---.----- •

Questions Documentation Risk and Ailaturlfity Evatuatiown
__uestions____ _ L of critical processes

Recommendations

()Copyrighi IBM Corp

Monday 16 June (T101a-2) S-5

0



A maturity assessment of year 2000 critical processes...

MaturiyI ~! I

0 °c• - - - -- . --- i- - -

B."nq -a T-1-1+< PC HOSýT ---

Ma nttear~

I.urrr'F~ t.• O(+•• I

Lboar & f Gd nguralitd k PC HOST---- ---R------------m 4 i

lganzt Otn DevI o t .. . - - - - - - --T - - -f - - -

F ,•n-aI iem-t - ----- ---- upported
Reiatnernp Management - - - - -- Th Wmrlied ,Coýs-

I ~~:WtuOd. tedtogtt SpilofC M01h,hot
automated doth speoftc tools and

' ended n assisted Ommugh suppon staff
mended minimum se-Jces

• " • I level o0 Yea- ----

•CCopynght IBM Cord ado (o€1

IBM's Application Development Benchmark has been used as
a first step in assessing the capability of an AD organisation
to meet specific challenges, such as Year 2000

________________10

Overall results
show a correlation.
between process .... ".p ,
maturity and .

performance. .

Companies with a i.-.
high practice * .*
index are 11 times
more likely to be
high performers

Practices Index

@Copynglit IBM COp
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Questions look for objective responses over a range from 1 to 5.
Analysis of the raw data creates practice and performance
indices for positioning on an X/Y axis. Sample questions:

1 2 3 4 5 Score
•. Inspections Code Code formally Formal

or reviewed inspected and inspection and
walkthroughs informally resolution of correction of

defects all deliverables
verified

9- -Defect - ore tha -6ud 0.6 LessftFa nO 0.
density of defects per defects per I defects per
delivered delivered FP delivered FP delivered FP
software (30 defects (6 defects per (1 defect p<-,'

per KLOC KLOC Cobol) KLOC Cobol)
Cobol) in first in first year in first year
year after after delivery after delivery
delivery

There is a complex interrelationship of practices which must be
handled in parallel. Leaders consistently show higher levels of
performance in these key areas of IT Effectiveness.

70

index

o I

culture technology metrics

n- Leaders Laggers
CDCopyr~ght IBM Corp

0
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The Risk assessment is a very important input to the planning
process to initiate specific SPI activities where the risk is high
and to predict the likelihood of meeting project plan deadlines.

"Ri~k asmsement for Year 2000 proJects Ve Low Low Average, h, Very Hight

.ssessnient of Source Code i Version Control Capability t
ssessment of QA / Testing Capability

kssessment of Change Management Capability

tequrements are the basis of Project Plans

I)elrerables. Work Effort. Costs. Schedule and critical
'omputer Resources are documented in Project Plans

thanges to Delverables and Commitments are tracked and
eviewed

o work of Contractors / Outsourcers iS carefully planned and
etwed Ir

any fixes required or many breakdowns 46

roblem Management for identilfying and tracking problems
xists and is followed

ereail Risk Assessment

©CenyngrM iBM Cor.

The knowledge and use of methodologies in an organization
forecast the degree to which standards and discipline will play a
critical role in the year 2000 implementation.

Knowledge of methodologies Actual use of methodologies

10*% _______100%
SA~ays

80%

Despite the existence and knowledge of methodologies, they are seldom used. i

•Copyrlght IBM Corp
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Efficient communication and coordination of readiness
activities will be required both internally throughout the
company and externally with vendors and suppliers.

Do you exchange data Are you working with
electronically with outside them to co-ordinate
organizations ? Year 2000 activities ?

71% 31%

9 9% 69%
*NooEoe

Is N j-Ye~s BM IDC) MafW Su"e

.,C.Copyrigh IBM Cor..

The critical role of the testing process in year 2000 will require
more structure and rigorous standards. Unique project
characteristics suggest shifts in approach and coverage.

Test Th-ghn•eiis Tosoog Approich
To v~st dsg,. do you -. the ololog t~p. of MoMit

AlWayS

AyO Do~ee of User Involvement

Ak-ys Is test~ng of now dov. and matntenhnce
performed differently?

Sek~om37.5%

Never Don'

Efalýs Pleo cmt Ub ty 33.3%U NO

29.2%

t Copynght IBM Corp
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Normal business activities may be impacted by lower levels of
service delivery from development and maintenance departments,
the degree of which can be forecast by various indicators.

An assessment of how time is spent on activities in AD
organizations is a time forecaster, quality predictor. and service
delivery indicator for the year 2000 project.

Time distribution in AD departments

The average 14.0%
time spent on 20.6%
maintenance in 10 New- development 10.5%
organizations is Nw-dvlpet1.%2.3%
very low 8.5%
compared to the Enhancements 14.2%

year 2000 task 7.4%
ahead. Corrections 12.2% 10.4%

@Copyhrgt IBM Corp.

There are dramatic differences in the performance of
European software developers. How much better are the
leaders when compared with the laggers?

Practice category: Leader achievement:

development >5x better
productivity /

maintenance >lOx better
productivity _

quality >30x better

delivery on-time and 4x better
within budget

development vs 2x better
maintenance effort

estimating accuracy within 10% (vs >40%)

OCopyngOM IBM Corp.
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As a result of a year 2000 assessment, 6 top priority action areas are often
identified. For each area, an owner is appointed to develop a plan and
implement that process improvement. The positive side effects from SPI
live on even after year 2000.

Priority BENEFITS
Actions * Improved management and application development

processes
* Strengthened Change Management and Configuration

Management, including version control
* Better organization, management and utilization of data: a

thorough clean-up of the entire application portfolio
removing dead code and replacing applications that are
not cost effective to maintain

*Improved testing environment; fewer defects
* A more structured, disciplined way of working using well-

defined standards and processes to assure higher quality
I Productivity tools and testing tools for year 2000 can also

.. support the future development and maintenance process

CCopyright IBM Corp.

Summary

-Year 2000 is a high risk
project demanding top
management attention.
-Software Process
Improvement with a focus on
year 2000 will reduce the risk
and improve the chance of
your company surviving year
2000.

..IT Effectiveness performed in
parallel with year 2000
transformation will enhance
your competitive position.

GCopyright IBM Corp.

1.
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For more information, please contact....

Europe
- Charlotte A. Pedersen, IBM Consulting Group, IBM Denmark A/S,

Nymoellevej 91, DK - 2800 Lyngby, Denmark, Tel. +45 - 45 23 33
96, Fax. +45 - 45 87 44 38. Internet: chap@dk.ibm.com

Internet
-. http://www. software.ibm.cornVyear2000
, http://www. europe.ibm.com/software/benchmk

ca'pyftm IBM Corp.

Position your organization to be a leader...

Examine your IT Effectiveness
now to enable your organization
to cope with the year 2000
challenge ....

...you have only 927 days left!.'!

eCapvflgh IBM Corp.
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SFACTS ABOUT

IBM AND THE YEAR 2000

Introduction

"The "eve" of the new millennium -- when 1999 becomes the year 2000 -- presents a
significant challenge to users of computer systems and applications using two digits to
represent the year.

That simple change on the calendar may skew the accuracy of data created by computer
applications from word processors to databases, and could affect calculations, comparisons
and data sorting in systems ranging from the desktop to the largest server. Although the
price tag for making systems Year 2000 ready (+) could be high, failure to act will adversely
affect a broad array of commercial, industrial, educational and government operations.

This situation -- which can exist in any level of hardware or software, in microcode, in new
and old applications, in files and databases, and on any computing platform -- must be
addressed by all those who use and depend on information technology (IT).

The Challenge

Many computs•r operating systems and applications use a standard two-digit year field -
MM/DD/YY - where YY represents the year. For example, a computer would write January
1, 1999, as 01/01/99 (in binary O's and l's, of course). When the year 1999 rolls over to 2000,
many systems that use the two-digit year field will express the first day of the new year as

P 01/01/00, and assume the "00" means 1900 -- reading "00" as coming before "99" in

numerical sequence.

Many existing programs calculate the length of time between dates by subtracting two-digit
year fields from each other. In 1999, for example, an application computing the age of
someone born in 1953 would provide an answer of 46 years (99-53 = 46). But a year later,
when 1999 becomes 2000, if the two-digit year field is not addressed, the age of that person
could be computed as -53 years (00-53 = -53).

Similar problems may occur with invoices, payrolls, credit card transactions, bill payments,
inventory systems, auto loans, auto license renewals and automated elevator operations.

That reality prompts some questions.

Monday 16 Mw (TlOla-2) P - I



First, why didn't programmers foresee from the beginning that two-digit year date fields would be a
problem and use four digits to represent the year?

Until recently, computer memory and storage were costly and in short supply, and

performance could be adversely affected by the manipulation of "unnecessary" data. It
made sense to save several characters in every date entry in a database, especially
those containing millions of records. And even programmers who considered the issue may
reasonably have assumed that the applications they were writing would be replaced long

before this calendar change could cause problems. Remarkably, many of those old
programs are still in use, often as an important part of company information systems, and
the data and processing are still in the same two-digit format.

Second, why wasn't this situation remedied before now?

In many cases, date fields cannot easily be expanded to include more than two numbers.
Computers cannot be instructed to globally insert the digits '19" before the two-digit year
field, because some dates may refer to a different century. The solution is to update or
replace old programs and databases or painstakingly find every place in a system that uses
the date to trigger a calculation or a routine and rewrite the code. All applications must be
changed in a co-ordinated fashion and tested to ensure they can properly handle dates
within and between the 20th and 21st centuries.

And third, why have companies waited until now to grapple with the date problem?

Not all companies have waited. A few industries started using four-digit year date fields
when bank application and insurance programs first began to deal with amortization and

interest table calculations into the year 2000 and beyond. Some computer users may have
waited, though, because the task of fixing the problem is daunting. Some organizations may
need to analyze, change and test millions of lines of code, many hundreds of applications
and many thousands of routines and sub-routines, all on a co-ordinated basis. The task

could be very difficult and expensive.

Misconceptions

There are some general misunderstandings and myths regarding the Year 2000 challenge.
For example:

" This is a problem that occurs only after December 31, 1999.

In fact, difficulties caused by the year 2000 challenge are already occurring. For example,

some applications that deal with future dates, in such areas as mortgages, insurance
policies and driver's license renewals have already encountered problems.

" This is just a hardware clock problem.

In fact, both hardware and software are affected. The internal timers in hardware may
need to be tested for Year 2000 readiness and reset. In software, application programs

Moday 16 w (TIOla-2) P - 2



and operating systems using two digits for year representation could experience

difficulties even if the hardware they are running on has clock and/or system timer

services that provide a four-digit format. And it is a problem that will appear in a variety

of programs, including those purchased from solution developers, written in-house by a

customer's own system and application programmers, licensed from various software

vendors, or shared among the I/S community.

This is a problem that occurs only in mainframe systems and/or legacy applications.

In fact, any system or program (large or small) can be affected if it uses only two digits for

year representation.

IBM's View

IBM recognizes that the Year 2000 challenge is not limited to a given class of customers,
vendors, industries or nations. It affects virtually everyone.

The transition is -- or should be -- a key concern for all of our customers, and is, therefore, of

great importance to us.

IBM wants to ensure that our customers are aware of the challenge facing them. We are

actively using various methods to raise awareness and inform our customers of technology,

support and services available to help them in making a Year 2000 transition. For some time,
we have been encouraging our customers to take actions necessary to assess and meet this

challenge. Any delays in getting started on this effort are likely to compound the difficulty 4i

of the task and increase the expense.

The following pages will briefly describe some of the ways IBM is implementing a five-point

strategy -- awareness, planning and support, Year 2000 ready products, services and tools --

to assist customers and work with others in the industry in addressing the Year 2000
challenge on a global, cross-platform basis.

IBM Activities

In October 1995, IBM announced its intention to provide customers with products, services,

tools and support to assist in making Year 2000 transitions. With that announcement, IBM

said it was "sharing what we have learned about the Year 2000 with our customers, and all

computer users, to help them make date transitions as smooth as possible." Among the steps
IBM has taken to inform and support our customers and others are:

M

Monday 16 June (TlOla-2) P- 3



Communications

IBM has participated in various public conferences, congressional hearings and consultant
and press briefings to increase awareness regarding the Year 2000 challenge. Through such
forums and groups as the AS/400 Influencers, AIX home page, IBM CIO conferences,
Success '96, VISTA, COMMON, GUIDE and SHARE, IBM has urged customers and users to
take action to meet the challenge. In addition, IBM has formed vendor and customer
councils to facilitate the exchange of information and views on the Year 2000 challenge. IBM
is making information regarding Year 2000 available through a Technical Support Center in
Europe (+353 1 815 9600) and via the Internet at http://www.software.ibm.com/year2000.
IBM plans to continue these communications initiatives on a worldwide basis in 1997.

Year 2000 Planning and Implementation Guide

IBM has made available to everyone at no charge via the Internet a comprehensive Year 2000
resource guide. The 200-page document -- entitled "The Year 2000 And 2-Digit Dates: A
Guide For Planning And Implementation" -- is available on the World Wide Web through
the IBM Software Home Page, at http://www.software.ibm.com/year2000/index.htrml.

This document includes a compilation of IBM's Year 2000 findings, recommended
approaches and product listings. Also included in the guide is a bibliography of other Year
2000 publications available throughout the industry.

Following publication of the guide's first edition in 1995, IBM has updated the document
five times, most recently in December 1996. There have been several thousand downloads of
the guide since its initial offering. Hardcopies are available for a nominal fee. As IBM
gathers information about new and emerging Year 2000 products and services, and as the
Year 2000 readiness status of IBM's products is updated, IBM will incorporate that
information in future editions of the Planning and Implementation Guide.

Technical Support Centers

IBM is establishing four Year 2000 Technical Support Centers (TSCs) around the world
specifically dedicated to responding to inquiries and providing technical support to
customers and IBM employees. Customers will be able to call in their questions toll-free and
receive electronic support via the Internet (http://www.software.ibm.com/year2000). The
first TSC has already opened in the United States, and IBM plans to have all four of the TSCs
operating in early 1997.

Year 2000-Ready Software

The most current versions and releases of nearly all key IBM system software products and
approximately 1,900 IBM application products are Year 2000 ready today.
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HIM, 1997

f IBM provides a table in the Planning and Implementation Guide which lists IBM products
and spells out the versions or releases that are Year 2000-ready to assist customers in
planning their own analyses, updating and testing of user and vendor applications and data.
IBM continues to assess its other products to determine whether they can be added to the
list. The Guide and product list will be periodically updated.

Year 2000 Hardware Support

The hardware timers on IBM System/390*, AS/400* and RS/6000* servers and Personal
Systems* computers using PowerPC* technology (specifically listed in the Planning and
Implementation Guide) are not affected by the Year 2000 date change.

IBM Personal Systems computers and IBM PC Servers introduced in 1996 (specifically listed
in the Planning and Implementation Guide) will handle the century rollover automatically.
Some current and earlier PCs will automatically update the century; others may need to
receive a simple command or use a special utility. These systems need to be tested because

there are different basic input/output systems (BIOS) handling the timing routine.

Customers are encouraged to consult the IBM Internet website
(http://www.software.ibm.com/year2000) for current information on the Year 2000
readiness of IBM hardware products. IBM recommends that users contact other
manufacturers and vendors for information regarding Year 2000 readiness of non-IBM

products.

Consulting & Services

In addition to the Implementation and Planning Guide, IBM is making available to

customers a set of fee-based services from its Global Services team to help companies
develop Year 2000-ready solutions for their own applications, system software and

hardware.

IBM is engaged worldwide to deliver consulting and services to clients operating in both

centralized and distributed computing environments. These new services use a
comprehensive methodology based on years of experience in legacy transformation
consulting. They seek to optimize a customer's Year 2000 investment activities with their
current and planned strategic business initiatives.

Consulting and services solutions make date-field transitions easier by bringing together
proven techniques and state-of-the-art technologies to help reduce cost, redundancy and
complexity for the customer.

IBM is aware that some customers may prefer to handle their own transitions. To help those
customers, IBM is drawing on its Year 2000 experience to develop packaged offerings
consisting of tools and know-how.
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Tools & Solutions

IBM offers a set of software tools to assist customers with their Year 2000 transitions. These
tools and compilers are platform-specific and target the host application development
environment. They support MVS*, OS/390*, OS/400*, AIX*, OS/2*, VSE* and VM*
customers.

Today IBM has capabilities available for the MVS COBOL environment delivered by the
IBM VisualAge for COBOL, Professional* product. IBM intends to provide similar Year 2000
support for PL/I applications running on MVS, as well as applications running in the VSE
environment.

A list of these tools, compilers and products -- from IBM as well as other vendors -- is
included in the Planning and Implementation Guide.

Business Partners

In IBM's view, effectiveness in meeting the Year 2000 challenge depends on co-operation
across the IT industry. IBM is actively working with its Business Partners to encourage them
to make their products Year 2000 ready, to train their employees and to offer Year 2000
services and tools, as soon as possible. IBM will continue to provide information about the
availability of Business Partners' Year 2000 products and services in the latest version of the
Planning and Implementation Guide, and it will be working with its Partners In
Development organizations by helping them communicate information about their Year
2000 ready applications through such forums as the Internet, business shows and
conferences.

ITAA Certification

The Information Technology Association of America (ITAA) introduced on October 1, 1996, •
the ITAA*2000 certification program designed to evaluate the processes and methods that
companies use to develop specific Year 2000 solutions. The program will help provide
greater assurance that commercial products and services will support the transition to the
next millennium. IBM participated in the pilot program to help establish ITAA's Year 2000 0
certification process and will continue working on other ongoing projects.

Education & Training

IBM is educating its customers, Business Partners and employees to prepare for the Year •
2000. For example, more than 1,200 IBM employees received specific technical training in
Year 2000 methodology and tools in 1996 and many more will follow during 1997. In
addition, IBM will deliver a series of customer seminars in major cities in the United States
and around the world in early 1997.
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Consulting and services training will also be offered to customers and Business Partners as

part of an integrated IBM services offering beginning in January 1997. With such educat*,r
IBM will help customers and independent services providers acquire the skills to implement

the methodology and use the tools.

Summary

IBM recognizes the Year 2000 transition as a serious business issue affecting most users of

computer systems and the information technology industry at large. For that reason, the
company does not minimize the task facing those users and is committed to assisting our
customers in dealing with the challenge.

IBM's goal is to ease the transition for its customers through effective communication; a
range of offerings, tools and support; and working with others to expand the capabilities
and resources available to meet the challenge.

IBM's customers and others should understand that information regarding the Year 2000
challenge is changing rapidly. We are all learning and at the same time searching for the
most efficient ways to address this challenge. Today's answers may be found deficient
tomorrow. For that reason, IBM encourages its customers to continually assess the latest

information, products and technology available to assist in the Year 2000 transition. While
IBM will continue to broaden its own efforts, IBM emphasizes to its customers that they
should act today to address the Year 2000 challenge.

For Further Information

World Wide Web

http://www.software.ibm.com/year2000

Customers and Computer Users
Year 2000 Technical Support Center for Europe in Dublin, Ireland:
Telephone +353 1 815 9600 (or fax +353 1 815 9601)

+ A product is year 2000 ready if the product, when used in accordance with its associated documentation, is capable of

correctly processing, providing and/or receiving date data within and between the 20th and 21st centuries, provided all
other products (for example, software, hardware and firmware) used with the product properly exchange date data with it.

" Indicates trademark or registered trademark of International Business Machines Corporation.

• Dec. 16, 1996
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Driving and Focusing
Year 2000 projects

Peter Blundell

Year 2000 Coordinator
British Airways

BRITISH AIRWAYS
I(,)(WIW7 Page I i

Agenda

* Background & BA

* Gaining commitment
* Cooperation within aviation industry
* Planning
* Processes
* People

* Building the infrastructure

BRITISH AIRWAYS
I W/06/19)7 Page 2
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BA business opportunities -
size and scope

"* World's most profitable airline

"* World leader as airline and in IT

"* Over 35 million passengers per year

"* Most international passengers

"* Over 250 aircraft

"• Concorde to Boeing 737

BRITISH AIRWAYS

Business opportunities -
alliances & partners

"• Global Alliances with American LoANTAs
"• Subsidiaries in France, Germany & UK
"* Franchisees in UK and elsewhere 2,4- alroy,

"• Marketing agreements world-wide 0

-e.g. America West, Canadian Q
LOGANAIR

DEUTSCHE BA TATE BRITISHAIRWAY

Monday 16 June (T101a-3) S-2

0l



UI

Today's Situation
Potential areas for change

"* 450 applications
"* Assumed many systems would die before 2000
"* Commercial - Ticket & Fare Validity

"* Operational - Flight dates
"* Human Resources - Event dates
"* Finance -Ledger postings

16/06/1997 Page 5 BRITISHAIRWAYS

Gaining commitment

* Steps to get the support of management

* Getting buy-in from:
- CEO & Board

- Managers in the business

- CIO and IT Senior Management

- IT Project managers

- The whole organisation

&06/197 Pae 6 BRITISH AIRWAYS
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Large change

"* Major communications programme
- Communications plan

"* Largest ever IT project

"* Affects all the business
"* Major project management challenges

" Many independent sub-projects a

"* No formal cost-justification
Ib/06/1997 Page? 7BRITISH AIRWAYS

Scope & Potential failures

"* Risk management plan
"* Many both major and minor

"* Rest of world affected

"* Dependencies

"* Suppliers (IT & other) N, ae

"* Business partners

"* Non-IS maintained systems
BRITISHAIRWAYS

It,/t06/1997 Pa•e l
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Business led transition
"* Customer Business Managers

"* Understand / oversee changes

"* Support testing

"* Prove processes & contingency

"* Non-IS maintained systems
- Embedded systems
- Local PC systems 4

- Links to other companies
BRITISH AIRWAYS

Cooperation with other airlines
"* No competitive advantage
"* Airline industry trade association

- IATA
"* Joint ventures

- Computer Reservations Systems

- Galileo International
"* Business Partners

- Qantas, American
"* IT Customers through Speedwing

- Air Canada, British Midland,...

BRITISH AIRWAYS
1610611097 Page 10 _ _ _ _ _

Monday 16 June (TlOlaa-3) S-5



Cooperation opportunities

"* Electronic commerce
- Reservations

- Flight Operations / Traffic L x

"* Shared presentations / awareness

"* Common approach to systems
"* Common approach to suppliers

- non-IT

- IT BRITISHAIRWAYS
lO~tI~d'•7 P.~ I

Cooperation in aviation industry

"* Airport operators |l
- Baggage Services
- Ramp Handling

- Check-in

"* Aviation authorities

- Air Traffic Control
"* Aircraft manufacturers

- Avionics
"* Weather Services

BRITISH AIRWAYS
1b10611997 Page 12
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Cooperation with others
Supply chain

"* Catering
"* Fuel
"* Ground Transport
"* Cargo
* Engineering
"* Properties
"* Security

BRITISH AIRWAYS

Planning

* identifying the requirements for change
* securing a budget

W-• 7 1 12 a

BRmSH AIRWAYS
16/10/W 97 Ppe 14
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The plan -
"* You should have started by now

"* Plan by deadline or failure date:
- Earlier of 6 months ahead of need

- end- 1998

"* Fix PC & minor problems in 1999

" BA detailed plans complete now

"* Coordinated through Steering Group

BRITISH AIRWAYS
16/0•''497 Page 15

Planning factors

"* Application portfolio size

"* Amount of inhouse owned code

"* Age profile of applications

"* Code quality

"* Language mix

"* Existing IS commitments

"* Skills available and needed

"* Choice of conversion approach
BRITISH AIRWAYS

16/06/1997 Page 16
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Technical Impact

"* Programs
- Date Horizon

- Date calculations

- Sorting by date

- Data entry of dates

- Display and reporting of dates

"* Skills for legacy systems

"* Documentation BRMSHAIRWAY
160•1WI99 Page 17

Costs

"* In 1996-9 plans and budgets

" Grown as project has evolved

"* For BA, millions of pounds
- but commercially sensitive

"* More than just maintenance
"* Include PCs & Embedded systems

"* Include user costs for testing & PCs
BRITISH AIRWAYS

MWOnda' 16 l (TlOla-3)S-9
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Processes - existing

"* Existing where possible

"* Project approval

"* Many large maintenance projects

"* Project planning

"* Resource Reporting

"* Local Risk Management

BRITISH A RWAYS

Processes -New

"* Communications planning
"* Inventory

"* Programme responsibilites

"* Milestone achievement

"* Key Performance Indicators

"* Global Risk Management

"* CIO reporting
,•o••, •• •oBRITISH AIRWAYS

1
6
/199IQ7 ftr 20 m H w s
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People - The Project Team
"* Clearly defined responsibilties

" Central coordinator
- Project Office

"* Local coordinators

* Management plan

"* Strengths
- Project Management

- Communications, Technical BRITISHAIRWAYS
16,0611997 Page 21

Staffing choices

"* Internal staff
"* Inhouse managed contractors

" Offshore contractors

"* Subcontract completely

"* Third parties

"* Time

,•o•,,497 Pe22 SBRITISH AIRWAYs
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Inhouse Staffing
" Existing skills base

"* Recruitment

" IT backlog and current projects

"Motivation

- New versus legacy systems

"* Staff retention a>

- Growing demand by service companies

- Increased market rates

- Financial inducements
BRITISH AIRWAYS

Third party software suppliers

"* Compliance
- Commitment
-APlans

- Availability

"* Cost
"* Implementation

"* Contractual difficulties

"* Technical challenges
BRITISH AIRWAYS

l!06/1997 Page 24 A
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Building the infrastructure
What tools to use

"* Dedicated Year 2000 test systems

"* New test databases &

"* Software Change Management

"* Systems date setting

* Code scanners & analysers

Q)7 Pae 21 BRITISH AIRWAYS

Conversion process

* What to look out for

* Choose method of conversion
- Date expansion

- Sliding window

- Fixed window

BRrTISH AIRWAYS16°/0& 1997 PapF 26 
o

Mmoday 16 June (TOla-3) S-13
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Change options

"* Database or file conversion

"* Program conversion

"* Build replacement system

"* Purchase package I

BRITISH AIRWAYS

BA Approach

"* Cross branch coordination group

"* Each branch responsible

"* Most applications built as compliant
- Database dates are held correctly

"* Minimise impact on user

"* Unchanged date formats
- Screens reports files

BRITISH AIRWAYS
I6/ 4/I Q 97 p atte z 2
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What we suggest you do

"* Plan
"* Prioritise

" Invest

* Test

"• Implement

Ng 0P29 BRJTISHAIRWAYS

Year 2000 Summary

"" Management commitment

- Senior management fully aware

* Planning
- Initial evaluation complete

* Development

- First projects well underway

* Implementation

- Up to December 1998 'RTISHAIRWAYS
J6I&OC 97 P.3 3O0
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Any Questions

*Peter Blundell

BRITISH AIRWAYS

Monday 16 June (TlOla-3) S-16



CMM, as a Reference Model

I

I

sotatEnghloorkou Inslfbt.

Appraisals Using the
CMMSM as a Reference
Model

Donna K. Dunaway & Steve Masters

Software Engineering Institute
Carnegie Mellon University
Pittsburgh, PA 15213

Sponsored by the U.S. Department of Defense
C 1l97 Can e.

9
. Me."of Ur EL~

Softwas Engln..ring Institute

Agenda

9:00 - 10:30 Part I Donna Dunaway

10:30 - 11:00 Break

11:00 - 12:30 Part I Steve Masters

Mondy 16juE SE(Pl 2

Monday 16 June (Tl01b) S-1
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Tutorial - Part I

Background on process improvement
IDEALsM approach to process improvement
Maturity profile data
History of SEI appraisal methods
CMM appraisal framework (CAF)

Current SEI appraisal methods

Assessments versus evaluations

Assessment p

SEI Appraiser Program

-" IDEAL, Capability Maturity Model, and CMM are service marks of Carnegie Mellon University

a 0 ) 19 . .... E SE-G 3

- Software Engineering Institute

A Definition of Software Process
The system of all tasks and the supporting tools,
standards, methods, and practices involved in the
production and evolution of a software product
throughout the software life cycle

Relationships
of all tasks

PROCESS
Skills, Tools

training,
motivation, &
management

Monday 16 June (TlOlb) S-2
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CMM" as a Reference Model

Softwawe Engin.nng Institute

Why is Process Important?

Process is one of 3 quality leverage points.

PEOPLE

a

PROCESS TECHNOLOGY

* % *~e~eUP~oOu~.n.gyE SEPO -5

MS

- Softwar Engineevnng Institue

Common Points In The Quality
Movement
Enabling improvement is a management
responsibility.

Improvement focuses on fixing the process,
not or blaming the people.

Improvement must be measured and S
periodically reinforced.

Improvement requires constancy of
investments, rewards, and incentives.

Improvement is a continuous process. a

S I

Monday 16 June 
(TlOlb) 5-3



LMM- as a ltereence Model

Software Eniigueonng institute

The Process Management Premise

The quality of a (software) system is largely
governed by the quality of the process used
to develop and maintain it.

This premise implies focus on process as well
as product.

The value of this premise is visible worldwide
in the Total Quality Management (TQM)
movements in the manufacturing and service
industries.

[Source: Humphrey, "Managing the Software Process"i

0 '97 C-'9Ut" fU . 'si E APG.

SSoftware Engineering Institute

Process Improvement Paradigm

Characterize the current state of software
practice. 0

Set objectives and priorities for process
improvement.

Establish a plan for process improvement and 0

technology introduction.

Assign dedicated resources.

Assess progress against improvement goals. 0

Monday 16 June (TlOlb) S-4



CMM~" as aefteereunce Model

Principles of Process Change

Major changes must start at the top.

Fix the process, not the people.

Understand the current process first.

Change is continuous.

Improvement requires investment.

Retaining improvement requires periodic

reinforcement.

SSoftware Engineoding Insititulte

IDEALSM is an Integrated
Approach to SPI

DPrO'.~..e .cting

ýES;Ubhs

C.2=1 Set St

0PnON nratwuePa

Monday~~ ... Jue Iai) -

P'l0



LMM', as a teferefe ModVe

Sofwr Engineerig Irnsttt

Capability Maturity Model

,rtallo ooo

......... . .

4I~Aik~I~E SEPO

Software Engineering Institute

Results of Process Improvement
Benefits of CMM-Based Software Process
Improvement: Initial Results

[CMUISEI-94-TR-13]
Moving on up: Data and Experience Doing

CMM-Based Software Process Improvement
[CMU/SEI-95-TR-08]

After the Appraisal: A Systematic Survey of
Process Improvement, its Benefits, and
Factors that Influence Success
[CMUISEI-95-TR-009]

Process Maturity Profile of the Software
Community published semi-annually by the
SEI on website: www.sei.cmu.edu

MondaV 16 June (TlOlb) S-6
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SotevEngineeding ifl99itib

Organization Maturity Profile
April1997
100%

90% 1
80%

70% -

60%

50% 1a
0 40%

o• 30% 233%

20% 131%

10% a1
17% 04%

0%

Initial Repeatable Defined Managed Optimizing

Based on most recent assesnsment. sInce 1992, of 533 organizations

- Software Engineering Institute

USA and Offshore
Organization Maturity Profiles

90% -

80%

70% 34%
0

60%

5 0%

o 40% •

S30% - 27.5%

20*220 1.% 14.7%*

10% o +1.4% 0.4% 0. 0.

0%
Initlal ReeetI l Defined Managed Optimizing

M USA E Offshtor

Based on 424 U.S. organizations and 109 offshor, organizalions

Monday 16 June (T101b) S-7



LMt • 4 ueletie Model

Key Process Area Profiles -1

Repeatae s"

'0

Manage E U Puy
Satisfkie

Tc. • Rated

Optimizing

0% 20% 40% 60 6% 100%
% of assessments

Based on 11 IPI assessments

Software Engineering Institute

Key Process Area Profiles -2
Or anizations Assessed at Level 2

Defined O0

TP

ISM

SPE

1C

PR

Managed -W

SS
S~Satisfied

O0timizingIc Rated

0% 20% 40% 60 80%/ 100%

% of assessments
Based on 77 IP asssmelnts

Monday 16 June (Ti0lb) S-8



CMM as a Reference e

,•Enn.wedn foebtute

Maturity Level of
First and Latest Assessments

100%,

go%

508%
70%

0 60%

4~ 0%

3~ 0%
'• 30% -• 25.8%

20% %

10% 41%

0%

Initiat Reiel•ablo DnFined Managed

g First W Latest

Based on 123 reassessed organizations

Software Engineenng Institute

Reassessments
Change in Maturi•y Level

I 4%
Level 2 to 4 Moved DOwn

:1ol 12 1%

Level 2to3 C44 01Z%

Lee o4 20.3% 46

LeLeve I o 43

Based on 123 organizations accounting for 262 estssmefnt2
The organization's first and latest assessnment on file was used
e -W --,

Monday 16 June (TIOlb) S-9
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o ftw ngre eng Institute

Time to Move Up
100

75
Number of months
to move to next
maturity level

Rtecommeded 30 • •'- Paflrtile

appraisals 18 -- th"Pe' enate

Smallest observed
wvalue that is not an

Reotnne 0 75thI

Time p.,loa of Inidtal Asse$oma P.-lt$2 01•2 to Prso AlK |1i7 , PhloeuWI

Icoel tW2 LevelZto3Lereql 0 Lo .I .evi 3 Lael1 0t2 Leo.121o2

23 O~gs It Orgs 30 O~rg. 21 Ore. U Org. 23 Org$

o St:arrne U 0 Ubet.we

Sot aeEngineering Inst~tute•

History of SEI Assessments

1987 First SEI assisted assessment

1988 Self-assessment training taught at SEI
1990 Software Process Assessments (SPAs)P

commercialized to industry and
government licensees

1991 CMM VI.0 published
1993 CMM V 1.1 published O
1994 SEI field tested CBA IPI VA.3
1995 CAF V1.0 published

1995 CBA IPI Vl.0 released in May
1996 CBA IPI VIA released in March

E GE-, 20

Monday 16 June (TI01b) S-10
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CtAM 'as a Reference Model

S Eng EfW ng Insbtu

What is the CAF?

The CMMsM Appraisal Framework (CAF)
identifies the requirements for a CMM-based
appraisal method.

The CAF provides the framework for rating the
process maturity of an organization against
CMM V1.1.

CMM Appraisal Framework, Version 1.0
(CMU/SEI-95-TR-001) was published in
February 1995.

CMM is. -n. M.t of CnA." M"" UWn y.

@ N997 cwne• . uns-.Y SEyG ,

M.oUnfltfld

Software Engineering Inst.fe

CAF Requirements
The CAF lists 40 requirements that must be

* satisfied by CAF-compliant methods.

* 2 requirements concerning documenting
CAF compliance and providing guidance for
appraisal phases

* 16 requirements for the "plan and prepare for
appraisal" phase

* 17 requirements for the "conduct appraisal"
phase

* 5 requirements for the "report results" phase

C99'.,,g..Ie~k, VE SEPG 22
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CMMý as a Referawe Model

Softwwa Engowg Insetute

CAF Requirement Example

"Requirement R1. A CAF compliant appraisal
method shall be documented, including at a
minimum:

"* Identifying the versions of the CMM and
the CAF on which it depends.

"* Documenting the manner in which it has
implemented appraisal method activities,
artifacts and guidance required by the
CAF."

Souce: CMUISEI-95-TR.-01

V W C.,,• .A•oe 1e--'V E-SE•G 23

Software Engineodng Instfitu

Plan and Prepare For Appraisal

Provide guidance for developing an appraisal
plan that contains
"* goals and constraints of appraisal
"* scope (CMM, organization)
"* sponsor commitment

Provide guidance for selecting and preparing 0
" team
"* participants

00 9J a,,,~ -9.h, E, i ýESPG 24
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CMM as a Refertfce Model

Sotam nginoang Insbtute

Conduct Appraisal

Subphases
* collect and record data
* consolidate data
* make rating judgments

Collect and Record Data

Provide guidance for collecting and recording
data and classifying with respect to
* administering instruments
* conducting presentations
• conducting interviews
• reviewing documentation

C r~geA.o,.....0. E SEOG m0

Monday 16 June (TIOib) S-13
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C NAA d.S d Kelerefe Model

Softare Engineedng Institute

Consolidate Data

Provide guidance for consolidating data in
regard to
"* organizing and recording data
"* validating data
"* determining coverage
"* maintaining traceability

*~~fl~~~eM olenv.SEPG 21

A __ Sofa_ r Engineeinng Institute

Make Rating Judgments -1

An appraisal team rates a key process area
(KPA) goal when valid observations meet the
method's coverage criteria.

An appraisal team rates a KPA after it has rated
each of the associated goals.

Monday 16 lune (`101b) S-14



CMMý as a Reference Model

Saftwvare Erngidnwin Institut

Make Rating Judgments -2

A goal is rated
"* Satisfied if the associated findings indicate
that the goal is implemented and
institutionalized as defined in the CMM or
that adequate alternative practices exist.

"* Unsatisfied if the associated findings indicate
that there are significant weaknesses in the
implementation and institutionalization of the
goal and adequate alternative practices do
not exist.

Softwar Eng~neng Mtilttute

Report Results

Appraisal team must report the following to the
sponsor:
"* scope (CMM and organization)
"* KPA findings
"* ratings

Team leader must report results to the SEI.

Provide guidance for
"* protecting confidentiality of appraisal

information
"* retention of appraisal records

Monday 16euneJ(Tl4lbE SEPG 10
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Sof5 twar Engin.erin9 Institute

Current SEI Appraisal Methods

Requirements established by:
- CMM Appraisal Framework (CAF)

CAF-compliant methods:
"* CMM-Based Appraisal for Internal Process

Improvement (CBA IPI)
"• Software Capability Evaluation V3.0

Other:
* Interim Profile

a '997 C-"'. -IM J-0,dE -S6PG- 1

Sob wers ".ngearing Institute

Comparison of Appraisal Methods

Evaluations Assessments

Organization owns the
Sponsor owns the results results

Sponsor makes decisions Organization makes
regarding development decisions regarding
organization (contract award resources for process
award fee, etc.) improvement

Externally imposed motiva- Self-motivating for
tion (or organization to organization to undertake
undertake software process software process
improvement improvement

Formal interface between Collaboration among team
team members and members and organization
organization representatives representatives

Scope determined relative to Scope determined relative to
eponsor' needs organization's needs

Monday 16 June (TlOb) S-16
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What is an Assessment?
An appraisal, by a trained team of experienced
software professionals, of an organization's
current software process, based on:
a review of 4 representative projects
"* in-depth discussions with project leaders,

practitioners, and middle managers
"* collective assessment team knowledge and
experience

Assessment findings includes:
"* KPA strengths and weaknesses
"* KPA profile
"* assessed maturity level

a 199 CS~,999..iE SE.SrG 33

Software Engineering Institute

Comparison of Assessment Methods

Pro-dates the CUMUssCMarerncmol

Obactivaepoes:st unerta mnd oraniztion's Snames obuidigecti ons with bacs d on specific

curnteroiew Pcand iern F ratiest stervengh Pnd MwdeMak n aerss, reaned toAheCU

Frentfe y torn .fAA prcussos Morestictued ntwiew

Pri pelim in volv send o mafid nag emnt Samt prindinges

onbse lrv d cofdetalta ; fcun s ld on actcueddaaiosoneto

FreninrmiA R d iscussionsee More stensiverdocumnte r eviews

Findings: weaknesses Findings: strength and weakinesse e P

"-st:ld 5 site: 5-10 days

* '99' C4,) M~0 E1,t -SSPG 34
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Assessment Principles

Start with a process framework.

Observe strict confidentiality.

Involve senior management.

Approach assessment collaboratively.

Focus on action.

I~II

0 CA47 k ,,Wl- - E$SEP3 35

Softw e Engineerng Institute

Start with a Process Framework

Provides a basis for orderly exploration.

Helps establish problem priorities.

Enables team to work together on key issues
and recommendations.

Process framework includes:
"* process management concepts and

principles
"• the Capability Maturity Model
"* CAF compliant appraisal method

Monday 16 June (TlOlb) S-18



CMM as a Reference Model

Softwar Engneering Instiuwe

Observe Strict Confidentiality

Only composite results are given to
management.
"• no attribution to individuals
"* no project identification

Assessment team and participants agree to
keep all information confidential.

SEI will not disclose results.

Organization is free to disclose results.

0 997 C - 7"l W SE• •-.y E SEPG -37

SSoftware Enginmdfqlg nstitut

Involve Senior Management

The software process is a management
responsibility.

Management must provide visible sponsorship
of assessment and improvement action.

Management must participate in periodic
reviews of progress.

Monday 16 June (T101b) S-19
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Software Enrnemnng Institute

Approach Assessment
Collaboratively
Assessment team brings:
* process framework
* assessment facilitation skills
* judgment and experience

Assessment participants bring:
* knowledge about the current process
* desire to improve process

A synergistic process.

* -90:c~g. E.t~u~a SEPG 30

Softwam Engineering Institute

Focus on Action

Be prepared to take action or don't assess.

* f'*'a~e~t~'r~,E SEPG Q
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CMM' as a Reference Model

SfwmEngkad kSU5A

SEI Appraiser Program

Goals of SEI Appraiser Program:
"* maximize value and use of SEI appraisal

methods facilitated by qualified, trained
individuals

"* transition appraisal technology in an
effective manner, maintaining consistency
and quality in the process

180 Authorized Lead Assessors
25 Authorized Lead Evaluators (pilot program)

E 1W- ca . M. U eESEPG -

Software Englner"n Iristiftu

Authorization of Lead Assessors - 1

e Prerequisites:
* experience as team member on at least two

CBA IPI assessments within prior 24 months
- software development and management

experience
- master's degree in technical area or
equivalent experience

* SEI Introduction to CMM course

E 9mPG -2
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Authorization of Lead Assessors - 2

Training: CBA Lead Assessor Training

Observation: Lead a CBA IPI being observed by
authorized Lead Assessor within 24 months of
training with report and recommendation
returned to SEI

0997 C.,.9 Mean9 U S~PG 9

Engkw~o Elng Inflhttut

Lead Assessor Responsibilities - 1

Conduct CBA IPI Team Training for their
assessment teams after each team member has
received CMM training

Lead or participate in CBA IPI assessments (at

least two within a 24-month period)

File reports with the SEI for each assessment

Purchase and use SEI materials

oonday w6 wMne .. .) y-E SEP04'
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CMM••" as a Reference Model

Lead Assessor Responsibilities - 2

Complete upgrade courses and use upgraded
materials

Cooperate in random audits by the SEI; take any
remedial action recommended

Request renewal of authorization and pay
renewal fee

* 997 C . M.0n u. ky6 SEPG 45

Scftwar. Efn*#Atng ksIt,,t.

Associated Costs

SEI Appraiser Program
• renewal fee (every 24 months) $1,000

SEI materials
"* single assessment kit $1,000

(international) $2,000
"* quantity assessment kit $5,000

(international) $10,000

*international fee applies if an applicant offices

outside of the US

Monday 16 June (TIl1b) S-23
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CMM"" as a Reference Mode

* Softwars Engineerng Insiluiut

Authorization Timeline

09 0
Satisy Lead a CBA IPI while

prerequisites incuding being observed by
field experience an authorized Satsfactonly

in at least Lead Assessor fulfill lead assessor
two CBA IPIs or Receive a positve PrequiremnentS

one CBA IPI and one SPA recommendation ay renewal fee

Training Authonzati Renewal
Date Date Date

Te -b- 2 monthsmax 24 montr.s

Attend CBA Lead Become fully Renew

Assessor Training authorized authorization

@7199' can, gev. Imegd EStO 4

Software En4neer" nglstitut.

Information Returned to the SEI

The Process Appraisal Information System (PALS)
exists at the SEI as a repository of appraisal data.

Strict confidentiality is maintained; results are
reported in industry aggregates without
attribution to project, persons, or organizations.

The PAlS form along with Final Findings Briefing
and KPA Profile is to be returned to the SEI within
30 days of conclusion of each assessment; Final
Report and/or Action Plan as available.

* 9t'..,tv~mJ~nn~tE SEPG
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So feamEnginer•ing Inatitu,

Renewal ou Authorization

Authorization as a Lead Assessor is valid for a
two-year period

Renewal considerations:
"* sponsor feedback forms
"* team member feedback forms
"* random audit results, if any
"* substantiated reports of any misuse of SEI

materials and methodology
"* review of assessment data returned to SEI

Softwre Enginldng Inatitute

Summary - Part I

We have covered:
"* background on process improvement
"* IDEALsM approach to process improvement
"* maturity profile data
"* history of SEI appraisal methods
"* CMM appraisal framework (CAF)
"* current SEI appraisal methods
"* assessments versus evaluations
"• assessment principles
"* SEI Appraiser Program

Monday 16 June (T101b) 5-25



CMMI as a Reference Model

Sofwtwa Engneilng In•btute

Agenda

9:00 - 10:30 Part I Donna Dunaway

10:30 - 11:00 Break

11:00 - 12:30 Part II Steve Masters

W 'V7 C gm ol W- U fn y ESEFO St

SfwoEngineeng Instiuto

Tutorial - Part II

What Can the CBA IPI Method Accomplish?
Pre-On-site Activities
On-site Activities
Minimum Requirements for a CBA IPI
Post-assessment Activities

0199'V C16g MJuon VF0ntb SSE-2-62
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CMM- as a Refetence Model

$oflwatEngineering Insttute

The CBA IPI Process

A team of 4-10 experienced software
professionals is formed and receive team
training from an authorized Lead Assessor.

The team prepares for the onsite period, •
performing all necessary planning activities to
ensure a successful assessment.

Data is gathered, analyzed, and presented to
the organization's senior management during
an intensive onsite period.

09978 gMtflflftS4,E SEP13 $3

Software Englneering Institute

CBA IPI Goals

Provide an accurate picture relative to the CMM:
• Collect process data to understand the current
implemented process.

* Identify process strengths and weaknesses.
• Determine the satisfaction of the CMM KPAs

investigated.

Facilitate continued commitment to SPI:
"• Motivate - obtain the "buy-in."
"* Build ownership of results.
"* Provide a framework and catalyst for action.
"* Sustain sponsorship and establish commitment.

ay 99 C-" --Iue ('11y E 9--54
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Steve Masters & Donna Dunaway, SEI Aprasas Using theCMM9A as a Rference Model

E--. .ng k--ft

Pre-On-site Activities

Assessment Docawnenl
ScopeRevewI

7ee C IdMeon niy 

E-SdPG. 55ut

aeEngineserng Institute

Assessment Planning
Tie assessment to business needs:
* Establish need for an assessment.
* Determine assessment goals.

Perform selection and tailoring:
- organizational scope

- projects, site, participants
* CMM scope

- KPAs to be investigated

Plan data collection.

Plan for onsite period - logistics, scheduling.

* , 1.. .une (Tllb) SEPG - -
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Steve Masters & Donna gunaway, SE1 Appraisals Using the
CMM"'as a Reference Model

V

Sponsor Interaction
Determine that sponsor understands the
assessment process; provide executive briefing
as needed.

Set sponsor's expectations on participation in
assessment activities, resources required, and 4
assessment outputs.

Obtain sponsor's commitment.

Create initial assessment plan with sponsor's
blessing (i.e., signature).

Provide sponsor with confidence report.
0997 .,,...M., UO.SAVE SEPG -57

Softwam Enginmedng Insltfit.

Assessment Goal Setting

Determine sponsor's business goals.

Determine alignment of business goals and
assessment goals.

Establish agreement with sponsor on
assessment scope (both organizational and
CMM).

o 197 C1. 0ueT V-A EbSEPG so
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Ste" Masters & Donna Dunawa'y, SEI Appraisals sN" the
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Team Selection Criteria

Software engineering field experience (avg.
team member > 6 years; team total > 25 years)

Management experience (team total > 10 years)

Life-cycle phases experience (75% of team
must have experience in at least 113 of
organization's life-cycle phases)

At least one team member must be from the
site and have knowledge of the organizational
environment with no vested interest in results.

* 1%97 C8....
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General Guidelines for
Assessment Team Selection
Select experienced software professionals
"* the most respected, influential individuals

who balance the team
"* persons from different parts of the

organization and from different disciplines
"* persons with good people skills who are

motivated to improve the process
"* persons who will not inhibit the free flow of

information during assessment discussions

* IW9 C-"9. S4. WW n E SEPG 60
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Participant Selection Criteria

Questionnaire respondents

Project leader interviewees

Middle manager interviewees

Functional area representatives

Sovtwr "ngino*"g lnsatut.

Logistics
Scheduling

Facilities

Tools and materials

Transportation and accommodations

Catering

Support

Coordination

a 1997 C-w M~o fl" E SEPG 62
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Develop Assessment Plan - 1

Use organization and project questionnaires to
obtain site demographics.

Obtain site information packet.

Document assessment scope (organization and
CMM).

Assist sponsor in selection of team members,
projects, and participants.

Identify and document tailoring to the method.

@ 1997 C. M~Urn E SUG 63
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Develop Assessment Plan - 2

Identify and request documents for initial
review.

Determine schedule
"* participant selection
"* team training
"• assessment participants briefing
"* questionnaire administration
"* on-site week

Develop and document the plan; obtain
sponsor's approval.
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Train the Team

Provide CMM training.

Provide team training for all team members not
previously trained in CBA IPI.
" Tailor team training if needed.
"* Prepare exercises to use with team training.
"* Provide team building.
" Establish team ground rules.
"* Prepare team building exercise.

• 99 •ar• M.4., • £-E PG-E 5
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Brief Assessment Participants

Purpose: to ensure that there is a common
understanding and a clear set of expectations
regarding the upcoming assessment

Discuss:
"• role of the CMM in process improvement
"* business value of moving up in maturity
"* objectives of this particular assessment
"* activity flow with objectives of each activity
"* specific participant schedules
" any questions

0 "1 C.-". 65

Monday 16 June (T1`1b) S-33

LMMý as a Reference Model



Steve Masters & Dotna Dunaway, S•t AWaiksas Using the
CMM' as a Reterence Model

Softwar. Enowwuing knsItut

Administer Questionnaire

Questionnaire respondents are carefully
selected and scheduled.

Facilitator presents site terminology that differs
from the CMM.

Questionnaires are administered in a group
setting.

Questionnaire responses are used primarily to
help focus the data gathering sessions during
the on-site period.

0 99 C99E 6SEPG 67
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Examine Questionnaire Responses
Responses can be summarized in tabular form,
i.e., the Response Summary Sheets (RSSs).
Team members individually review the
aggregate maturity questionnaire (MQ)
responses noting significant response patterns
and relevant comments.
The entire team reviews MQ responses on a
KPA by KPA basis and agrees to additional
information needed.
KPA mini-teams create notes for their
KPAs and take notes for use In scripting
questions for the project managers.

*~~~~~~~ 19'Cl 1 ~~(SE 60 6$
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Conduct Initial Document Review
Objectives include understanding the life cycle
and architecture in use, and mapping
documents to the CMM.

Library management procedures should be
established.

Strategies include following threads, using
expertise in specific airea, and utilizing the site
members of the assessment team.

Team members should take notes and keep
document reference sheets up to date, and
keep information needed references current.

'0C . "- - ý E SEPG 69
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Assessment Participant Roles - 1

e Senior site manager - sponsors assessment;
publicly supports process improvement
activities; recipient of final findings briefing

Midile managers - come from line or staff
management positions; selected based on their
affiliation with the software development
process; will participate in group discussion

. .E SEPG 7
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Assessment Participant Roles - 2

Project Leaders - participate in personal
interviews; review draft findings

Functional Area Representatives (FARs) -
participate in group discussions; review draft
findings

E-SEPG 71
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Assessment Team Members -
Roles and Responsibilities
Key team roles on-site:
"* Lead Assessor
"* team members
" librarian
"* KPA mini-teams for consolidation and

interviewing
"* interview facilitators
"• findings presenter(s)
"* site coordinator
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On-site Activities
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Interview Purpose

Get information (primary source).
- Ensure factual basis for observations and

findings.
- Discover firsthand how work is performed

and managed.
- Find areas for improvement (and areas of
strength), indiu ng non-CMM issues.

G Determine organization structure and culture.
Obtain organizational buy-in.
"• Discover what people feel are critical issues.
" Ensure multiple viewpoints are represented.
"* Make people part of the process.
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Interviewing

Interviews:
"* types: project leaders, middle managers,

functional area representatives
"• opening
"* closing

Questions:
"* types: direct, open-ended, context-free
"* sequence: general to more specific
"• scripting

o w991 C•"a"'. M. 99wtty E.SE! 15
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Follow-Up Interviews

When do you hold a follow-up interview?
"* when there are holes in coverage
"* to resolve inconsistencies

Objectives
"• Identify areas for improvement.
"* Include critical players.
"* Understand how work is performed (get

specifics).
"* Clarify previous information.
"* Ensure coverage of KPAs.
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Presentations

Opening Briefing

Draft Findings Presentation

Final Findings Presentation

1E SE

Softwar, Enginn ring Inltitute

Sources of Data
Instruments:
"• maturity questionnaire
"* site information package
Documents:
* organization, project, implementation level

Interviews:
"* project leaders
"* middle managers
"* functional area representatives
"* follow-on interviews

Presentations:
"• draft findings presentation
"* demonstration of tools
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Objectives of Consolidation
Organize the information collected:
* Summarize and combine information.
* Classify information.
* Relate the information to a reference model.

Determine whether the information is sufficient
for rating judgments.

If not, decide what else is needed and plan the
required data collection.

0 9'W Ct..g* Meon U- n.,sy ESEPG79
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Consolidation Activity Tactics
Manage time.

Work in parallel where possible.

Keep an open mind until sufficient data have
been obtained.

Use team consensus to help eliminate individual
biases.

M
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Data Hierarchy

F- Ratings

Findings

Observations

Notes

Data

0 '997 Ca.," Me.- -.n fE S99 81
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Observations

Observations are
V* statements by the team based on information S

heard or seen during data collection
sessions

* typically mapped to a particular KPA activity
or common feature

* possibly unrelated to the CMM, but identify
an organizational issue that has an impact on
software development capability

E. SE- 82
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Judgments Relative to
Observations
Each observation during data consolidation must
be:
• accurate
* corroborated
* consistent

A set of observations must provide sufficient
coverage of model components.

0 ,gS- Cx.ý* "- U,""y E SEPG 53
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Rules of Corroboration

Observations are based on data from at least
two independent sources.

Observations are based on data obtained
during at least two different data gathering
sessions.

Observations are confirmed by at least one
data source reflecting work actually being
done.

A portion of the observations related to each
KPA goal are supported by a review of related

o .A.oCURentation. E aEG 94
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Coverage Criteria
A CMM component (activity or institutionalization
common feature) is considered to be covered if the
data gathered relevant to the component
"* represent the organizational units within the
assessment scope

"* represent the software life-cycle phases in use
within the organization

"* address
- each of the key practices of the activities

performed
- each of the institutionalization common features

"* in enough depth to determine the extent of their
"* implementation and institutionalization

* 99•7 C..rt.. M.Jo •t9fa9
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Purpose of Rating

To characterize an organization's software
process maturity relative to the CMM
* determined by the consensus judgment of

the assessment team
* based on the assessment data
* using the rating process

oda -W C-" W11 -4yE-SEPG-4
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Rating Scale

CMM component Rating scale
goal satisfied, not satisfied,
KPA not applicable,

not rated
maturity level* Level I through Level 5

"Maturity level rating is optional.

0 '99 C-"g.. 81-EP
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Rating Scale Definitions
Not applicable
- KPAs do not apply within the organization.

Not rated
"* insufficient coverage of component
"* outside assessment scope

Satisfied
* CMM key practices are implemented and

institutionalized.
*Alternate practices achieve KPA goals.

Not satisfied
* Significant weaknesses prevent implementation

and institutionalization of practices defined in the
CMM, and no adequate alternatives are in place.

wiE sLPG 8
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Key Process Area Profile - Example
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Ropeatabie KPAs

0 Softw•e co•gurat•on management O fully •,atsfiedSSoftware qual• assurance • nol sai,•eOSSoftware subcontract man• • not al•,ca•e
0 Software pro;ect trackrig & ove•.• <• not rated
O S•wam Wole• I•ann•l
0 Requ•emenls management
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Reporting

The final findings presentation and final report
• always include:

• KPA profiles
• findings

The final findings presentation & final report
may include one or more of:
• matudl• level rating
• additional details to support action planning
• recommendations

• consequences

• •
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Minimum Requirements for a
CBA IPI

For an assessment to be considered a CBA IPI,
the assessment must meet minimum
requirements concerning the following:
"* the assessment team
"* an assessment plan
"* data collection
"* data validation
"• ratings
"* reporting of assessment results

* ~W ~q. M~ ~E SEPG 91
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Requirements for the
Assessment Team
The assessment team must be led by an SEI-
authorized Lead Assessor.

The team shall consist of between 4 - 10 team
members, with at least I team member being
from the organization being assessed.

All team members must receive the SEI's Intro
to the CMM course, or its equivalent, and the
SEI's CBA IPI team training course.

Team members must meet the selection
guidelines relative to software engineering and
management experience.
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Tailoring Options for the
Assessment Team
The size of the assessment team, as long as
the team consists of between 4 and 10 qualified
individuals.

The composition of the team as to whether they
are internal or external to the organization, as
long as one team member is from the
organization being assessed.

0,~99, C.-" un.0o " E SEPG -093
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Requirements for the Assessment Plan

An assessment plan must be created that at a
minimum contains the following:
* the goals for the assessment
* the CMM and organizational scope
* a schedule for assessment activities
* the assessment outputs and any anticipated

follow-on activities
• planned tailoring of the assessment method
* risks and constraints associated with
execution of the assessment

* the sponsor's authorization for the
assessment
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Tailoring Options for the
Assessment Plan
The assessment plan may be tailored by:
* the weighting of assessment go~ls
- the specific organizational entities that

comprise the organizational scope for the
assessment

* the specific KPAs selected that comprise the
CMM scope for the assessment

* the number of projects and their particular
characteristics

- the length of time for the assessment

6 '997 C..." 5~ E SEPG 96

Requirements for Data Collection
Assessment data must be classified with respect to
instruments, presentations, interviews, and
documents and at a minimum contain:
"* instrument data from at least the project leaders
"* interview data from selected project via individual

interviews
"* interview data from functional area representatives

(practitioners) and middle managers via group
interviews

"* document data for each of the KPA goals within the
CMM scope of the assessment

"* presentation data via a review of the draft findings
with the assessment participants

Confidentiality of data sources must be protected.
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Tailoring Options for Data Collection
Data collection may be tailored by:
"• collecting instrument data from more

respondents that the project leaders
"* collecting the site information packet
"* collecting a project leader interview with more
than one project representative

"* conducting part of a group interview "free
form" where interviewees are asked to discuss
anything they feel the team should know

"* increasing the emphasis on collecting
document data

"* varying the number of draft finding sessions
that are held

Softwar Engineedg Instit9Ie

Requirements for Data Validation
Data must be validated using the rules of
corroboration and must sufficiently cover the CMM
components within the assessment scope, the
organization, and the software development life
cycle.

The rules of corroboration are as follows:
" observations 1 are based on data from at least

two independent sources
" observations are based on data obtained during

at least two different data gathering sessions
" observations are confirmed by at least one data

source reflecting work actually being done

'observations are based on information extracted
from data collection sessions
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Tailoring Options for Data
Validation

Data validation may be tailored by:

"* using individuals or mini-teams for data
gathering and consolidation tasks

"* the extent of documentation that is collected

* 997 C...n.9. MeG U90n
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Requirements for Rating

Ratings must be based on the CAF criteria for
rating the process maturity of an organization
against the CMM.
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Tailoring Options for Rating

Rating may be tailored by:
"* adding a "partially satisfied" rating for KPAs

which would translate to "unsatisfied" for
maturity level ratings

"* extending ratings to common features andlor
key practices

"* rating the organization's maturity level

a Car,7 C- ME.4o tmwt10

SoftwwaEngon-ag Inglsd e

Requirements for Reporting of
Assessment Results

A final findings briefing must be given to the
sponsor that presents the strengths and
weaknesses of each KPA within the
assessment scope, as well as a KPA profile
that indicates whether KPAs are satisfied,
unsatisfied, not rated, or not applicable.

These data must be reported back to the SEI.

E SEPt 102
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Tailoring Options for Reporting
of Assessment Results
Reporting of assessment results may be
tailored by:

"* including consequences and/or
recommendations with the assessment
findings

"* generating a written final assessment report
that details the assessment findings

"* producing project-specific reports (this will
require modifications of the confidentiality
agreement)

Software Engineerng Institute

Summary of Tailoring Options

CMM Key Process Areas to examine.

Number of projects and their characteristics.

People who will participate.

Rating the organization's maturity level.

Producing project specific reports.

Amount of time spent onsite.

Assessment team size and composition.

Number, size, style, and duration of interviews.

Sufficiency of coverage of CMM components.

Adequacy of documentation for CMM components.
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Post-assessment Activities

" assessment wrap-up
- team members brainstorm lessons learned

(document them)
- one team member is assigned to shepherd

assessment details
- complete feedback forms to send to the

SEI
" develop Final Report and/or hand-off

assessment details to action planning team

Softvwae Engineering Institute

Feedback to the SEI

Process Assessment Information System
(PALS) form with, at a minimum:
"* final findings
"* KPA profile

Feedback forms:
-sponsor
"• team leader
"* team members
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Importance of Final Report

Valuable tangible product of the assessment.

Contains detailed assessment findings.

Forms a basis for action planning.

Serves as a frame of reference for subsequent
assessments.

- Software Engineerng Institute

Final Report Structure

Executive summary

Findings and consequences

Recommendations

Appendices:
"* scope of the assessment
"* participants in the assessment
"* other relevant attachments
"* any activities that were "excluded from

coverage" (EC) in KPAs within the
assessment scope
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Importance of Recommendations

Serve as a link between the findings and action
plan (and between Diagnosing and Establishing
phases).

Cal ture the insight of the assessment team
mer.mbers and other interested, qualified
individuals who have participated in the
assessment.

Software Engineering Institute

Recommendations Guidelines

Address each Key Process Area finding as well
as each non-CMM based finding.

Assign suggested priorities to each
recommendation, considering high leverage
business items.

Should be achievable by the next planned
assessment.

Describe "what" needs to be done, not "how."

Be specific and concise.

Consider organizational impact.
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Summary - Part II

We have covered:
* what the CBA IPI method can accomplish
* the pre-on-site activities
* the on-site activities
* the minimum requirements for a CBA IPI
* post-assessment activities

@1 W9 C-,. gM.i U.-Y EuSEP
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Appraisals Using the CMMsN
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Donna K. Dunaway and Steve Masters
Software Engineering Institute
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Amsterdam, June 16-19, 1997

Abstract: This document provides a high-level overview of CMMSl-Based
Appraisals. It provides a brief history of SEI appraisal methods, as well as
establishing appraisals in the context of the IDEALSm approach to software
process improvement. Additional detail is provided for the SEI's most current
assessment method, CMM-Based Appraisal for Internal Process Improvement
(CBA IPI). CBA IPI is a diagnostic tool that supports, enables, and encourages
an organization's commitment to process improvement. The method helps an
organization gain insight into its software development capability by identifying
strengths and weaknesses of its current processes related to the Capability
Maturity Models'" for Software V1.1. The method focuses on identifying
software improvements that are most beneficial, given an organization's
business goals and current maturity level.

1 History of SEI Appraisal Methods

In accordance with the SEI's mission to provide leadership in advancing the state of the prac-
tice of software engineering by improving the quality of systems that depend on software,
there has been strong emphasis within the SEI on treating software development tasks as pro-
cesses that can be defined, practiced, measured, and improved. In early software process
publications, a software maturity framework and questionnaire were developed to help orga-
nizations characterize the current state of their software practices, set goals for process im-
provement, and set priorities.

Software process is defined to mean the system of all tasks and the supporting tools, stan-
dards, methods, and practices involved in the production and evolution of a software product
throughout the software life cycle. It has become widely accepted that the quality of a (soft-
ware) system is largely governed by the quality of the process used to develop and maintain it.

The SEI assisted a number of organizations in performing assessments based largely on the 0
maturity questionnaire. This early questionnaire provided a scoring mechanism for determin-
ing a project's maturity level. In 1988-91, the SEI provided training to organizations who

04•
SM - Capability Maturity Model, CMM, and IDEAL are service marks of Carnegie Mellon

University.
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wished to perform self-assessments of their software processes.

In 1990 the SEI commercialized the software process assessment (SPA) to more broadly dis-
seminate the technology, since the SEI was not equipped to handle the demand for assess-
ment services. Industry and government licensees were selected as vendors to market
assessment services. During 1991-1993, SEI self-assessment training was gradually phased

out and replaced by vendor training. Data from these assessments have been collected by the
SEI, and periodic reports are delivered on the state of the practice. The initial state of the prac-
tice reported on assessment data largely from project-based questionnaire data from 10 sites.
The follow-up report included the first site-based software process maturity profile and provid-

ed an analysis of assessment findings from 59 sites showing the frequency with which key pro-
cess deficiencies were identified by assessment teams. A recent report presents an analysis
of assessment results from 48 organizations that have performed 2 or more assessments and
focuses on the time required to increase process maturity. Updates on the process maturity
profile of the software community are published twice a year with the latest profile containing

data on 751 assessments including 265 CBA IPIs [Zubrow 97].

Based on the success and widespread use of the maturity framework and software process

assessments, Version 1.0 of the CMM for Software was published in 1991. In 1993 the CMM
was revised, and Version 1.1 was published. Various organizations modified SEI appraisals
to reflect the CMM; however, the CBA IPI method is the first CMM-based assessment method

released by the SEI. CBA IPI uses an updated maturity questionnaire consistent with CMM
V1.1. Unlike the maturity questionnaire released in 1987, the current maturity questionnaire
does not include a mechanism for scoring maturity levels.

The SEI has published reports that show a relationship between CMM-based improvement
and organizational performance. One report documents process improvement efforts in 13 or-

ganizations by showing improvements in cycle time, defect density, and productivity. Benefit-
to-cost ratios presented range from 4.0:1 to 8.8:1. In a more comprehensive report on the im-
pact of CMM-based appraisals on subsequent software process improvement and organiza-
tional performance, survey results from 138 appraisal participants representing 56 appraisals

are presented. The results show that, in general, increased process maturity results in better
product quality, ability to meet schedule commitments, and other indicators of organizational

performance. 0

2 IDEALSM Approach to Process Improvement

The CBA IPI method is a diagnostic tool used to appraise and characterize an organization's
software processes and is used in the larger context of software process improvement.The
SEI's recommended framework for software process improvement is the IDEALSM model. The
IDEAL approach consists of five phases: initiating, diagnosing, establishing, acting, and lever-

aging. Appraisals are an integral part of the diagnosing phase of the IDEAL approach.

The initiating phase of process improvement should be successfully undertaken before the ap-
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praisal start-up. First, some outside stimulus for improvement needs to occur. Then sponsor-
ship is established with the site's senior management, and efforts toward building an
improvement infrastructure are committed. An organization could be appraised for the first

time or could be reappraising their processes in preparation for the next process improvement
cycle. The IDEAL approach assumes that the appraisal will be followed by a thorough docu-
mentation of the appraisal results and the development of recommendations. The software
process baseline established by the appraisal and the recommendations and priorities that
come from the appraisal form a basis for follow-on activities. These activities are typically doc-
umented in an action plan for furthering process improvement activities.

3 Current SEI Appraisal Methods

To provide a framework for rating an organization's process capability against the CMM and

to provide a basis for comparing assessment and evaluation results, the SEI published the
CMM Appraisal Framework (CAF). The CAF identifies the requirements and desired charac-
teristics of a CMM-based appraisal method in order to improve consistency and reliability of
methods and their results. An appraisal method is CAF compliant when it meets all of the CAF
requirements. The term appraisal as used at the SEI includes multiple methods, such as as-
sessments and evaluations, all of which focus on an organization's software development pro-
cess.

Both CBA IPI and Software Capability Evaluation (SCE) V3.0 were designed to be CAF com-
pliant. The following subsections briefly describe the primary SEI appraisal methods, CBA IPI
and SCE, and the differences between them. Interim Profile is a method to rapidly measure
the status of an organization's software engineering process improvements between organi-
zational assessments and was not intended to comply with the CAF; therefore, it is not includ-
ed in our discussion of current SEI appraisal methods.

3.1 CMM-Based Appraisal for Internal Process Improvement (CBA
IPI)

Using the Capability Maturity ModelSM for Software V.1.1 (CMM) as a reference model, the
Software Engineering Institute (SEI) developed the CBA IPI V1.0 in 1995 for assessing an or-
ganization's software process capability. CBA IPI V1.1 was released in 1996 containing mod-
ifications for clarification and simplification. In-depth documentation and guidance on the CBA
IPI method is available through CBA Lead Assessor Training.

The CBA IPI method was created in response to user needs for a CMM-based assessment
method. The SPA method, which has become so familiar in the software community, pre-dat-

ed the CMM. Although many organizations have modified the SPA to reflect the CMM, there
was a wide range of approaches and results.

The CBA IPI method was developed and field tested in 1994. After factoring in lessons learned
from the community feedback, the SEI released CBA IPI V1.0 in May 1995. The method and
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documentation were upgraded to CBA IPI V1.1 in March 1996. The CBA IPI method explicitly
uses CMM V1.1 as a reference model. The data collection is based on key process areas
(KPAs) of the CMM as well as non-CMM issues. CBA IPI is intended to establish consistency
among CMM-based assessments so that results from one assessment can be compared to
those of another. The CBA IPI method complies with the CAF, so results from a CBA IPI are
intended to be consistent with results from other CAF-compliant methods. The CBA IPI meth-
od is described in more detail in the following sections of this report. Descriptions of the meth-
od roles and responsibilities and a glossary of terms commonly used in a CBA IPI are found
in (Dunaway 96].

3.2 Software Capability Evaluation (SCE)
SCEs are used for software acquisition as a discriminator to select suppliers, for contract mon-
itoring, and for incentives. They can also be used for evaluation of internal processes. SCE
V2.0 was updated to reflect CMM V1.1. SCE V3.0 is CAF compliant. Therefore, results from
a SCE V3.0 should be consistent with a CBA IPI V1.1 if the areas of investigation are the same
and in relatively the same time frame. SCE is used to gain insight into the software process
capability of a supplier organization and is intended to help decision makers make better ac-
quisition decisions, improve subcontractor performance, and provide insight to a purchasing
organization.

3.3 Differences Between Assessments and Evaluations
The basic difference between an assessment and an evaluation is that an assessment is an
appraisal that an organization does to and for itself, and an evaluation is an appraisal where
an external group comes into an organization and looks at the organization's process capabil-
ity in order to make a decision regarding future business.The scope of an assessment is de-
termined relative to the organization's needs and the business goals of the sponsor, who is
usually the senior manager of the assessed organization. In contrast, the scope of an evalu-
ation is determined relative to the needs of the sponsor, who is the individual or individuals
responsible for deciding to conduct the evaluation of the organization(s) with whom the spon-
sor is currently or considering doing business.

After an assessment, the senior manager of the assessed organization owns the assessment
findings and results and generally uses the results to formulate an action plan for the process
improvement program. After an evaluation, the sponsor owns the evaluation results and uses
the results to make decisions regarding the recipient organization(s), such as source selec-
tion, incentive fee awards, performance monitoring, risk management, and measurement of
internal improvement: these results may or may not be shared with the evaluated organization.

Assessments are intended to motivate organizations to initiate or continue software process
improvement programs. Evaluations are externally imposed motivation for organizations to
undertake process improvement. Assessment teams represent a collaboration among team
members, many of whom are from the organization being assessed. Evaluation teams, on the
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other hand, take more of an audit-oriented approach with a more formal interface between
team members and organization representatives; evaluation teams rarely include representa-
tives from the evaluated organization.

3.4 Interim Profile
The Interim Profile (IP) is a method to rapidly measure the status of an organization's software
engineering process improvements between organizational software process assessments. It
is based on the CMM V1 .1 and is designed to be used only by organizations that have com-
pleted an SEI-style assessment, have support for software engineering process improvement
in place, and intend to use the results to monitor status and adjust their process improvement
plan. A primary motivation for designing the IP method was to provide quantifiable data in an
expedient fashion to allow periodic "temperature-checks" of process improvement activities.
The IP method is based on the SEI maturity questionnaire with minimal use of other data

sources. The IP method is not intended to comply with the CAF since it focuses on question-
naire responses and does not require other data collection mechanisms as required by the
CAF. It is a "quick look" at the organization, not a full assessment, based on the participants'
responses to the questionnaire,

4 The SEI's Current CMM-Based Assessment Method:
CBA IPI

The SEI's current CMM-based assessment method is CMM-Based Appraisal for Internal Pro-
cess Improvement (CBA IPI). The CBA IPI method is a diagnostic tool that enables an orga-
nization to gain insight into its software development capability by identifying strengths and
weaknesses of its current processes, to relate these strengths and weaknesses to the CMM,
to prioritize software improvement plans, and to focus on software improvements that are most
beneficial, given its current level of maturity and the business goals.

The method is an assessment of an organization's software process capability by a trained
group of professionals who work as a team to generate findings and ratings relative to the
CMM key process areas within the assessment scope. The findings are generated from data
collected from questionnaires, document review, presentations, and in-depth interviews with
middle managers, project leaders, and software practitioners.

The CBA IPI method has two primary goals:

"* to support, enable, and encourage an organization's commitment to software
process improvement

"* to provide an accurate picture of the strengths and weaknesses of the
organization's current software process, using the CMM as a reference
model, and to identify key process areas for improvement.

The approach of the CBA IPI method is to assemble and train a competent assessment team
under the leadership of a Lead Assessor and to conduct a structured series of activities with
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key people in the organization to understand their problems, concerns, and ideas for improve-

ment. The method is based on the following key assessment principles:

"* Use the Capability Maturity Model for Software V1.1 as a process reference
model. d

"* Use a formalized assessment process that complies with the CMM Appraisal
Framework.

"* Involve senior management as the assessment sponsor.
"* Base the assessment on the sponsor's business goals and needs.
"• Observe strict confidentiality by guaranteeing that no information will be

attributed to an individual or project.
"* Approach the assessment as a collaboration between the assessment team

and the organizational participants.

4.1 What Can The CBA IPI Method Accomplish?
The business needs for process improvement drive the requirements for an assessment. The
business needs for process improvement generally include one or more of three closely relat-

ed factors: reducing costs, improving quality, and decreasing time to market. The fundamental
assumption is that these factors are largely determined by the development processes.

Since the CBA IPI method is designed to support a variety of assessment needs, the results
of a CBA IPI can support a variety of activities that require detailed knowledge about the
strengths and weaknesses of the software process, such as

"* establishing software process action plans
"* measuring actual progress against action plans
"* identifying best (most effective) practices within the organization for transition

elsewhere in the organization.

The CBA IPI method must build on an organization's commitment established during previous

phase(s) of the software process improvement cycle. To support the goal of enabling and sup- 0
porting an organization's commitment to process improvement, the assessment team and as-
sessment participants must understand the sponsor's business goals and allow for a
collaborative shaping of the assessment scope. It is important that the organization owns and
"buys in" to the assessment results, identifying the most critical issues (CMM and non-CMM)
that need to be addressed in order to sustain momentum for the follow-on activities. 0

The other primary goal of the CBA IPI is to provide an accurate picture of existing software
processes. To accomplish this, the assessment team will

"* provide the organization with the data needed to baseline the organization's
software capability 0

"* identify major non-CMM issues that have an impact on process improvement
efforts

"* identify strengths and weaknesses using the CMM as a reference model
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provide findings to the sponsor and the organization that are sufficiently
complete to guide the organization in planning and prioritizing future process
improvement activities

4.2 Minimum Requirements for a CBA IPI
For an assessment to be considered a CBA IPI, the assessment must meet the following min-
imum requirements concerning the assessment team, assessment plan, data collection, data
validation, rating, and reporting of assessment results. Permissible tailoring options are pro-

vided with the requirements.

4.2.1 Assessment Team

The assessment team must satisfy the following requirements:

"* The assessment team must be led by an authorized SEI Lead Assessor.
"* The team shall consist of a minimum of 4 and a maximum of 10 team

members. At least one team member must be from the organization being
assessed.

"* All team members must receive the SEI's Introduction to the CMM course, or
its equivalent, and the SEI's CBA IPI team training course.

"* Team members must meet the selection guidelines relative to software
engineering and management experience.

Tailoring options are as follows:

"* the size of the assessment team, as long as the team consists of between 4
and 10 qualified individuals

"* the composition of the team as to whether they are internal or external to the
organization, as long as one team member is from the organization being
assessed

4.2.2 Assessment Plan

An assessment plan must be created that at a minimum contains the following:

"* the goals for the assessment
"* the CMM scope (KPAs to be examined) and the organization scope for the

assessment including selected projects and assessment participants
"* a schedule for assessment activities and identification of the resources to

perform the activities
"* the assessment outputs and any anticipated follow-on activities
"* planned tailoring of the assessment method
"* risks and constraints associated with execution of the assessment
"* the sponsor's authorization for the assessment to be conducted

Tailoring options are as follows:
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"* weighting of the assessment goals. Depending upon the organization's
motivation for having an assessment, more emphasis may be placed on one
goal than the other, e.g., more focus toward supporting an organization's
software process improvement than precise conformance relative to the
CMM.

"* the specific organizationai entities that comprise the organization's scope for
the assessment

"* the specific KPAs selected that comprise the CMM scope for the assessment
"* the number of projects and their particular characteristics
"* the length of time for the assessment

4.2.3 Data Collection

Assessment data must be classified with respect to four data collection categories (instru-

ments, presentations, interviews, and documents) and at a minimum contain the following:

"* instrument data (maturity questionnaire responses) from at least the project
leaders from the selected projects

"* interview data from project leaders from selected projects via individual
interviews

"* interview data from functional area representatives (practitioners) and middle
managers via group interviews

"* document data for each of the KPA goals within the CMM scope of the
assessment

"* presentation data via a review of the draft findings with the assessment
particippa .,ý

In addition, crnfi•entiality of data sources must be protected.

Tailo-ing uptions are as follows:

"* Collect instrument data from more respondents than the project leaders.
"* Collect the site information packet.
"* Conduct a project leader interview with more than one project representative.
"* Conduct part of a group interview "free form" where interviewees are asked

to discuss anything they feel the assessment team should know.
"* Increase the emphasis on collecting document data.
* Vary the number of draft finding sessions that are held.

4.2.4 Data Validation

Data must be validated using the rules of corroboration and must sufficiently cover the CMM

components within the assessment scope, the organization, and the software development

life cycle.

The rules of corroboration are as follows:

"* Observations are based on data from at least two independent sources, e.g.,
two separate people or a person and a document.

"* Observations are based on data obtained during at least two different data
gathering sessions.
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e Observations are confirmed by at least one data source reflecting work
actually being done, e.g., an implementation level document or an interview
with a person who is performing the work.

Tailoring options are as follows:

"* use of individuals or mini-teams for data gathering and consolidation tasks
"* extent of documentation that is collected

4.2.5 Rating
Ratings must be based on the CAF criteria for rating the process maturity of an organization
against the CMM.

Tailoring options are as follows:

"* Add a "partially satisfied" rating which would translate to "unsatisfied" for
maturity level rating.

"* Extend ratings to common features and/or key practices.
"* Rate the organization's maturity level.

4.2.6 Reporting of Assessment Results
A final findings briefing must be given to the sponsor that presents the strengths and weak-
nesses of each KPA within the assessment scope, as well as a KPA profile that indicates
whether KPAs are satisfied, unsatisfied, not rated, or not applicable. These data must be re-
ported back to the SEI.

Tailoring options are as follows:

"* Include consequences and/or recommendations with the assessment
findings.

"* Generate a written final assessment report that details the assessment
findings. 0

"* Produce project-specific reports (this will require modification of the
confidentiality agreement).

5 CBA IPI Method Activities
0

The CBA IPI method consists of three phases. The first phase includes the activities neces-
sary to plan and prepare for the assessment. The second phase consists of on-site activities
for conducting the assessment, including techniques for gathering, organizing, and consolidat-
ing data. The final phase is to report the results.

5.1 Plan and Prepare the Assessment
The assessment team leader must clearly understand the sponsor's goals for having the as-
sessment as well as any constraints that exist. A plan is developed based on the sponsor's

* goals. Assessment team members, projects, and assessment participants are selected ac- 0
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cording to defined criteria. Documents are identified for initial review, and the logistics for the

on-site visit are identified and planned. The assessment team must be trained in the CMM as

well as the assessment method. A briefing is held for assessment participants so that each

person understands the assessment process and has a clear set of expectations regarding

the assessment outcomes. Information about the organization's software processes is collect-

ed from selected members of the organization using the SEI maturity questionnaire.The as-

sessment team members examine the pattern and nature of responses on the maturity

questionnaires completed by site personnel. An initial set of documents about the organiza-

tion's software processes are reviewed to find additional areas for probing, to understand the

life cycle(s) in use by the organization, and to map organization data to the CMM.

Identify Bnief Assessment Conduct Initial
Assessment Participants Document

Scope Review

Develop Administer
Assessment Questionnaires

Plan

Prepare Examine
and Questionnaire

Train Team Responses

Figure 1: Plan and Prepare the Assessment

5.2 Conduct the Assessment
An opening meeting is held to kick off the on-site visit. The sponsor of the assessment opens

the presentation to show visible support and urge participants to be forthcoming in interview

sessions. Interviews are held to identify areas that people believe can and should be improved

in the organization, to understand how the work is performed, to understand the processes in

use, to understand the relationships among the organization-level processes and the project-

level processes, and to ensure coverage of the CMM within the scope of the assessment
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Figure 2: Conduct the Assessment

The assessment team consolidates information into a manageable set of observations which

are categorized with reference to the KPAs of the CMM. All observations must be validated
using the rules of corroboration. It is the team's responsibility to obtain sufficient information
to cover the organization, the software development life cycle, and the CMM components with-
in the assessment scope before any rating can be done.

Draft findings are generated and presented to the assessment participants to obtain validation
from those who have provided information through interviews. When the team has achieved
full coverage of the CMM, the organization, and the software life cycle, the r3ting process may
begin by rating each goal for each key process area (KPA) within the assessment scope. Rat-
ings are always established based on consensus of the entire assessment team. For each

goal, the team reviews all weaknesses that relate to that goal and asks: "Is there a weakness
significant enough to have a negative impact on the goal?" If so, the goal is rated unsatisfied.

If the team decides that there are no significant weaknesses that have an impact on a goal, it
is rated satisfied. For a KPA to be rated satisfied, all goals for the KPA must be rated satisfied.

A KPA may be rated satiW •ied, unsatisfied, not applicable, or not rated. Assignment of a matu-

rity level rating is optional at the discretion of the sponsor. For a particular maturity level rating
to be achieved, all key process areas within and below a given maturity level must be satisfied.
For example, for an organization to be rated at maturity level 3, all KPAs at level 3 and at level

2 must have been investigated during the assessment, and all KPAs must have been rated

satisfied by the assessment team. The final findings presentation is developed by the team to
O present to the sponsor and the organization the strengths and weaknesses observed for each

KPA within the assessment scope, the ratings of each KPA, and the maturity level rating if de-

Monday 16 lune (TlOlb) P - 11

A



Monday 16 June (TlOlb) S-54

0

sired by sponsor.

5.3 Report Results
The team leader, or designated presenter, presents the assessment results to the sponsor.
The sponsor owns the assessment results and is free to use them as he or she sees fit. Orga-
nizational strengths are presented to validate what the organization is doing well. Strengths
and weaknesses are presented for each key process area within the assessment scope as
well as any non-CMM issues that affect process. A KPA profile is presented showing the indi-
vidual KPA ratings.

An executive session usually follows the final findings briefing to allow the senior site manager
to clarify any issues with the assessment team, to confirm his or her understanding of the soft-
ware process issues, and to get guidance regarding the focus, timing, and priorities of the rec-
ommendations report and follow-on activities.

The team leader collects feedback from the assessment participants and the assessment
team on the assessment process, collects information that needs to be reported to the SEI,
and assigns responsibilities for follow-on activities.

6 Time Frame and Resource Requirements

In order to identify the resources that are needed to perform an assessment, a typical time
frame is shown.

Months 1-2 Assessment planning and team training
Month 3 On-site assessment
Month 4 Final report delivery and recommendations

briefing

Month 5 Action plan development
Months 6-24 Action plan implementation
Months 18-30 Re-assessment

Resources required for an organization to perform a CBA IPI vary according to the scope of
the assessment. The figures in Table 2 may be used as guidelines in planning the resource
requirements for an assessment. These figures were gathered from early implementations of
CBA IPI assessments. However, subsequent assessments have shown that the assessments
can be done more efficiently, so we consider these estimates to be conservative and on the
high end. For a typical assessment team consisting of 8 team members plus the assessment
team leader, investigating 4 representative projects, and interviewing 40 functional area rep-
resentatives, a CBA IPI is estimated to require approximately 200 person-days, beginning with
assessment planning through writing the final report and hand-off to the team who will plan the
actions for continuing process improvement activities.
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Planning Assessment team leader 10-20 days

Sponsor 3-5 days

Site coordinator 10-20 days

Pre-Onsite Activities Assessment team leader 10-14 days

Site coordinator 10-14 days

Assessment team members 6-8 days each

On-Site Activities Assessment team leader 6-10 days

Sponsor 4-5 hours
Site coordinator 6-10 days

Assessment team members 5-10 days each

Assessment participants (project 1.5 days each
leaders, middle managers, and
functional area representatives)

Post-Assessment Assessment team leader 4-8 days
Activities Sponsor 1 day

Site coordinator 2 days

Assessment team members 1-2 days each

Totals Assessment team leader 30-52 days

Sponsor 8-11 days

Site coordinator 28-46 days

Assessment team members 12-20 days each

Assessment participants (project 1.5 days each
leaders, middle managers, and

d functional area representatives) _

7 Follow-On Activities

To benefit from the assessment, the organization must have an improvement infrastructure in

place. This infrastructure would be in the form of sponsorship, establishment of a software en-

gineering process group (SEPG), CMM training for the organization, etc.

The assessment team will develop recommendations and document the assessment results

immediately following the final findings briefing. Although a final report is optional but recom-

mended, if a final report is not required by the sponsor, one of the team members should be

responsible for collecting the assessment details, removing all attribution, and making them

available to the action planning team. These assessment details are critical for prioritizing is-

sues, developing the action plan, and implementing the establishing phase. There are several
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benefits to the establishing phase: it provides an organized and planned approach to software
process improvement; a clear understanding of costs, schedules, and resources; and the op-
portunity to plan for actions that the organization has the capability to achieve. It is important
to move into the establishing phase as soon as possible after completion of the assessment
so that momentum from the assessment can be maintained and the staff's expectations can
be managed. An assessment provides expectations for improvement in an organization; fol-
low-on activities are very important to avoid disappointment or disillusionment by the assess-
ment participants.

8 Future Improvement of the Method

There are many feedback mechanisms in place to enable the SEI to continuously improve the
method. The SEI requires Lead Assessors to provide feedback following each assessment
that they lead. In addition, each sponsor and each assessment team member is asked to pro-
vide feedback to the SEI at the conclusion of an assessment. Change requests are accepted
by the SEI from anyone who wishes to send one in.

There is no major change anticipated to this assessment method until after CMM V2.0 is re-
leased. However, minor modifications will be made from time to time through notices to the
Lead Assessors.
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Where Do You Work?
Military?

Other Government?
Government Contractor?

Industry?
"• Finance?

"* Retail?

"* Industrial?

Bespoke System Supplier?

Outsourcing Organization?

Academia?
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How Long with SPI?

Just starting

< 1 year?

I < but < 3 years?

3 < but < 5 years?

> 5 years?
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Who's Here?
"Sponsor"

"Agent"

"Champion"

Participant

Interested/Curious

Other
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Tutorial Objectives
When you have completed this tutorial, we hope you'll be able
to do the following:

• describe the IDEALm phases and activities

* develop some Ideas for applying IDEAL to your back-home
circumstances, starting with tutorial exercise materials
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Origins
Grew out of software process improvement (SPI)

SPI adopters requested how-to information and guidance

Experienced multi-disciplinary team was formed to synthesize
knowledge and experience

Tutorial developed by team presented at 1993 Software
Engineering Symposium

Roadmap published early 1996
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Technology Transition Model

Technology/, Technol~ogy

Developers\ RAdopters -
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The Problem

Technology • have difficulty selecting among
I Improvement possibilities

- do not use best transition practices to
Introduce selected Improvements

Technology - have difficulty understanding adoption
Developers difficulties that will be encountered by

potential adopters

* do not provide enough information or
services needed to support the
adoption process

* do not get technologies into
widespread practice as quickly as they
could
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Focus of Technology
Adoption Architectures Project
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Current Efforts
Document the model ("Web Report")
Develop IDEAL Transition Frameworkw (ITF1 )
Extend model to encompass additional technical areas

- Risk (1997)
* Network Systems Survivability (1998)

Make model scalable
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The Web Report
Serves as a technical report
Takes advantage of electronic, web-based technology
"* accessibility
"* flexibility
" ease of update
Focuses predominantly on adopter needs
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The Initiating Phase - Overview
Know what prompted this particular change

Identify where this change fits within the larger organizational
context

Specify business goals and objectives that will be realized or
supported

Identify impact on other initiatives and on-going work

Secure the support required to give the change a reasonable
chance of succeeding

Adjust relevant organizational systems to support the effort

Establish an Infrastructure for managing specifics of
implementation

e1W? r Uo- We N~ PU4NOEMAL-16

Monday i6 Jine (tiOic) M -9

Manhs AhVgren, C-Ldbs A, .



Sofnw m Euhswituwft TBL Q-Labs

The Diagnosing Phase - Overview
Identify the organization's current state with respect to a
related standard or reference model
Identify the organization's desired state against the same
standard or model

Recommend actions that will move the organization from
where it is to where you want it to be

Identify potential barriers to the effort
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The Establishing Phase - Overview
Develop priorities among the recommended actions on the
basis of such things as:

"• availability of key resources

"* dependencies between the actions recommended

, funding
Develop an approach that reflects priorities and current
realities

Develop plans to implement the chosen approach
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The Acting Phase - Overview
Bring together everything available to create a "best guess"
solution specific to organizational needs, e•g.,

"* existing tools, processes, knowledge, skills..

"* new knowledge, information...

"* outside help

Put the solution in place on a trial basis to learn what works
and what doesn't

Revisit and modify the solution to incorporate new knowledge
and understanding

Iterate as necessary

When solution is deemed workable and sufficient, implement
It throughout the organization
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The Learning Phase - Overview
Determine what was actually accomplished by the effort

Compare what was accomplished with the intended purpose
for undertaking the change

Summarizeiroll up leons learned regarding processes used
to implement IDEAL

Develop recommendations concerning management of future
change efforts using IDEAL

* 1"1 C..g MW"s• JW I R31K17I4DF.AL-f
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Agenda
Introduction

Context
Overview

W Initiating Phase

Diagnosing Phase
Establishing Phase
Acting Phase
Learning Phase
Questions(I) and Answers(?)

e I"? ewn 9 Mtflk. Unwm. RIS"I?-4OEAL-23
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Initiating Phase Activities
Stimulus for Change

Set Context

Build Sponsorship

Charter Infrastructure

V 1,7 Car-." M.fon U.~ .MIy RISKV?4EAL-24
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Stimulus for Change
"Something" prompts IDEAL use.
The nature of the stimulus can vary widely:

"* reaction to unanticipated eventsicircumstances

"* edict from "on high"

"* enactment of change as part of proactive continuous
improvement approach.

The stimulus can have far-reaching influence on the change
effort's visibility, conduct, and ultimate success.

* 1"? CWa.g M~ A RuK4IDOIAL.M

So•. nwi.g atio TBL Q-Labs

Set Context
"Setting context" means being very clear about where this
change fits within the organization's business strategy.

"AP Setting context requires that there be consensus regarding

"* the organization's core mission

"• business goals and objectives

"* a coherent vision for the future

"* a strategy for achieving the vision

This activity may require extensive work if the above do not
exist.

Context and implications often become more clear as the
effort proceeds.

* I"7 C-." Me ""o um-s"ig RISK974DEAL-.N
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Build Sponsorship

Sponsorship is "senior level" support for an effort.

Sponsors are most effective if they

• give personal attention to the effort

• stick with the change through difficult times

• commit scarce resources to the effort

• change their own behavior to be consistent with the
change being implemented

• modify the reward system.

The level and quality of sponsorship is often the most critical
element contributing to success.

Sponsorship starts here, but it must be sustained throughout
the remaining IDEAL phases.

• luJ7 Ca, nugGe Ideio• Umnnuty RmXSyaOEN..•

•__•. Son,.mf.,,•n..,m,..•. TBL Q-Labs •

Charter Infrastructure

Implementing significant change often requires establishment
of organizational structures to manage the effort.

The infrastructure may include •

• an oversight group (senior level people)

• a change agency group (staff to the oversight body)

• one or more technical working groups (TWGs)

"Chartering" these groups involves developing an explicit •
written agreement describing the responsibilities of each.

it usually is not possible (or desirable) to charter TWGs during
the Initiating Phase (but anticipating them might be useful).

O 1997 • • UtY•mtsiW RISK|74OEAL.211
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Agenda
Introduction
Context
Overview
Initatng Phase

W Diagnosing Phase
Establishing Phase
Acting Phase
Learning Phase
Questions(I) and Answers(?)

SotwE~~wt~*~ TOL Q-Labs

Diagnosing Phase Activities
Characterize Current & Desired States

* Develop Recommendations

Monday 16 June (TIOic) S-15
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Characterize Current & Desired States
The "desired state" is what your organization will be like after
the change has been Implemented.
The "current state" Is what your organization looks like now
with respect to the desired state.

Defining these organizational states is much easier If the
following exist:

"* a comprehensive model (e.g., capability maturity model)

"* standardized appraisal instruments and methodologies
associated with the model

Sit,? Citgs M~ U.,Wft MmK.?.VEAL-3t

- Softwa E,•nmdng,,•Mta TBL Q-Labs

Develop Recommendations
Recommendations consist of action(s) that can be taken to
move the organization from present state to desired state.

* IM1 C.n"M W •ftf llht, y fMtK74Ct? AL-32
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Agenda
Introduction
Context
Overview
Initiating Phase
Diagnosing Phase

W Establishing Phase
Acting Phase
Learning Phase
Questions(l) and Answers(?)

a inI? C&n" V~N@n w-af R=SA'40MEAL4.3
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Establishing Phase Activities
Set Priorities

40 Develop Approach
Plan Actions

M d 167 C Mellon U.~lwl~y RluKn T.U6AL --4
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Set Priorities
Priorities addressed here are for the change effort

Organizational realities preclude doing everything at once:

"* resources needed for change are limited

"* dependencies exist between recommended activities

"* external factors may intervene

"* organization's strategic priorities must be honored

Major change almost always requires making choices.

* 1W 7 Ca.m..g" MSb . , Un w-C AL -S
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Develop Approach
The approach taken to Implementing a change accounts for
many competing (and often conflicting) factors, e.g.:

"* priorities

"* specifics of installing the new technology

"* new skills and knowledge required of the people who will
be using the technology

"* organizational culture

"* facilitators and inhibitors

"* sponsorship levels

"* market forces

* 1W ?7 Cw nmg.. M s . U..,..W my 
ftISK 97-I )•fA .-
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Technology Adoption Context

( ---* kffin

'\ • Talng llm/

P En c aim so"

Tsch.TBL Q-Labp I

Plan Actions

Plans put specifics against the approach, e.g.:

* schedule

* tasks

* milestones

* decision points

* resOUrces

* responsibilities
E measurement and tracking

* risks & mitigation strategies

Monda Th ne (TI01c) $-19
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Whole Product Co)ncept

Contextlo

Oveteriew

Initiatin Phasen

EsotablEnisheing Phastiue B Las

Initacting Phase

Learning Phase
QuestionsQl) and Answers(?)

* 1"? Calmegi M~li Liie.**ly ftISKC7.IEAL.4
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Acting Phase Activities
Create Solution
PilotITest Solution

Refine Solution
Implement Solution

01$ trCn$qs U... LI.1$vUSY ftISKlO.1AL41

,. TBL Q-Labs

Create Solution
Creating a solution means bringing key elements together in
new and synergetic ways to create a "best gum" solution to
address specific organizational needs.

This work is often accomplished by a technical working
group.

The concept is to create what-will-be from what-is, not to
make something from scratch.

0 1"? CmU•e •. UMevlly R~MK974DEAL42
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Pilot/Test Solution
"Best guess solutions"

"* almost never work exactly as planned.

"• should be tried out on a limited basis to leam what works
and what doesn't.

The trial implementation should be conducted in an
environment free of compromising factors.

e in? CwngA Melo. Utwn^, y mW-O.AL-43

Softw.EnOewingina,•ite TBL Q-Labs

Refine Solution
Once the paper solution has been put to the test, It should be
modified to reflect experience and lessons learned.

Iterations of pilot/test and refine may be necessary before
arriving at a solution that is deemed satisfactory.

It is Important to move forward in the IDEAL cycle only when
the solution is considered workable.

On the other hand, Implementing a less-than-perfect solution
Is often more useful than waiting for perfection.

* 1?7 C- 06 M~l.. U.,mvMfy RIKS7-IOEAL-44
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Implement Solution
Implementing the solution means rolling it out to the
organization as a whole.
Various rollout approaches may be used, e.g.:
"* top-down
"* lateral
"* staged

No one rollout approach is universally better than another.
For a major change, this activity may require substantial time
and resources.

* 1"? cumo. Mson PU•h.y "N 174o.ALd.4
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Agenda
Introduction
Context
Overview •
Initiating Phase
Diagnosing Phase
Establishing Phase
Acting Phase 0

W Learning Phase
Questions(t) and Answers(?)
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Learning Phase Activities
Analyze and Validate

Propose Future Actions

0 MYl c."wg VIM" U-W.e"y *ItWI(IOEAL47

o so...,.i.gftflu..e TBL Q-Labs

Analyze and Validate
To improve ability to implement change, the IDEAL experience
must be revisited:

"* In what ways did itldid it not accomplish its intended
purpose?

"* What worked well?

"* What could be done more effectively or efficiently?

Records must be kept throughout the IDEAL cycle with this
activity in mind.

0 jigCft ci fn, *.Uwmve" RuSK974DEAL.Aa
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Propose Future- Actions
Recommendations for improving an organization's ability to
use IDEAL need to be made based on analysis and validation.
These recommendations address a different aspect of the
organization's business than those made during the
Diagnosing Phase.
The people closest to the IDEAL experience rarely have the
authority to make changes to it.
Proposed future actions need to be documented.

0 1"Y C&"".g M~~ U- RISMIT.UEM..4
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Agenda
Introduction
Context

IV Overview
Initiating Phase
Diagnosing Phase
Establishing Phase
Acting Phase
Learning Phase

M Questionsif) and Answers(?)
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Exercise 1: IDEAL"" Overview

How would you rate your organization with regard to how well it has accomplished
the objectives of the IDEAL phases in past cl "nge implementations? What are the
possible implications for your current change effort?

Initiating

O Good 0 Fair D Poor

Implications:

Diagnosing

L Good Q Fair 0 Poor

Implications:

Establishing

L Good E0 Fair 0 Poor

Implications:

"IDEAL is a service mark of Carnegie Mellon University.

© 1997, Carnegie Mellon University ESEPG97
Software Engineenng Institute



Acting

E3 Good U Fair C Poor

Implications:

Learning

0 Good D Fair U Poor

Implications:

Q 1997, Carnegie Mellon University ESEPG97
Software Engineering Institute



Exercise 2: Initiating Phase

1. Briefly describe the change effort you will be focusing on during this tutorial.
II

2. What factors prompted your organization to take on this effort? a

3. What does your organization hope to accomplish by implementing this change?

4. How will this change affect other important work your organization is doing?

I
5. How committed are key managers to seeing this change through to fruition?

What makes you believe that this is the case?

I V

6. What sorts of organizational elements might need to be chartered to ensure
that the effort is a success?

© 1997, Carnegie Mellon University ESEPG97
Software Engineering Institute



Exercise 3: Diagnosing Phase

1. Based upon your responses to the Initiating Phase exercise, what are some
things about your organization that need to change?

2. What aspects about the way your organization does its business ought to be
preserved?

* !S

3. In what ways do you expect your organization will be different after this
change has been institutionalized?

4. How can you confirm or disconfirm these expectations?

© 1997. Carnegie Mellon University ESEPG97
Software Engineering Institute



Exercise 4: Establishing Phase

1. What elements might you want to bring together to constitute a "whole
product" solution for the change your organization is implementing?

SO

2. Look back through your list and mark those you haven't considered before.
What impact might developing those elements have on your effort?

(© 1997, Carnegie Mellon University ESEPG97
Software Engineering Institute
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Peer Reviews - the key to
cost-effective quality

Fran O'Hara

e-mail: franoh@worknet.ie
F.G. O'Hara and Associates

European SEPG
Amsterdam

June 16th 1997

F G. O'Hara and Associates

Goals of this Tutorial

* S Show why reviews are an essential part of the 0
development process

"* Pi esent a review process that includes metrics aid
meets Quality Standards/SEl CMM requirements

"* Skills for effective reviews
"* Practice the process using a simple example

"* Maximise your chances of successful implementation

0

2 F G. O'Hara and Associates

Monday 16 June (TI01d) S-1
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Contents

"* Why review?
"• What does the process involve?

"* Deployment strategy

"* Case studies

"* Effectiveness issues

"* Metrics

3 F G OrHara and Assocates

Exercise:
Process problems/issues?

"* Objective:
w Note your current process problems/issues/concerns 0

"* How ito:

w Write down the main process problems you are
i' ing

"* Feedback
WThese will be recorded on a flipchart to be

addressed during the workshop.

l0

4 F G O'Hara and Assocates
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E What's a Review? - the Main Phases

"* Planning/Preparation

wselection of participants and roles

Wkick-off meeting/informal comm.

wreadinglchecking

"* Meeting

wreviewers raise issues, scribe logs

W record data

0-leader role crucial

"* Edit/Follow-up
"*author investigates issues, fixes defects

w-closure (verify?)
F G. O'Hara and Associates

Contents

"* Why review?
"0 What does the process involve? 0

"* Deployment strategy

"* Case studies

"* Effectiveness issues

"* Metrics

6 F G O'Hara and Associates

Me

Mionday 16 June (T10old) 5-3
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H Why we need Reviews

"* to improve quality
W by finding more defects - especially major defects

Stesting 'versus' reviews?

"* to improve productivity and reduce costs

W by fmding defects early in the development lifecycle
(prevention/early detection) and reducing expensive
rework

"* to help build effective technical teams

wcommunication (e.g. developers - testers)

weducation ('on the job' training)

7 F G. O'Hara and Associates

Why we need Reviews cont.

* supports cultural shift to self-managed teams 0

"* introduction/developing a culture of quality

"* to provide data on the product and the development
process

"* give testers and developers a user's perspective of
applications

8 F G. O'Hara and Associates
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E Typical Benefits - Gilb/Graham

* net productivity increases of 30-100%

"* net timescale reductions of 10-30%

"* test execution costs and timescales reduced by a factor
of 5 - 10

"* maintenance costs reduced by a factor of 10

9 F G. O'Hara and Assocates

Cost of fixing defects

* 40. 0

15 U Relative Costl

35

0

0

From an analysis of 63 projects (Boehm 1981)

10 F G OaHara and Associates

Monday 16 June (TI01d) S-5



Comparison of test and reviews

"* UNISYS improved their test practices
w Reported that number of defects reduced by 50%

with 5 levels of testing

-Then implemented Inspections

w Reported a 4 fold improvement in defects found over
4 years

"* Siemens (Austria) reported efficiency in '96:

S1 hour/defect with reviews

w30 - 50 hours/defect with system testing of large
systems

w productivity x 5, 1 Million dollars/yr saved
F G O'Hara and Associates

Formal Review Costs and Rol

"* Relatively low initial investment required
w training (plus implementation support if in-house

experience not available)

"* Ongoing allocation of resources (10-15% of
development budget for formal inspections - Gilb)

"* Capers Jones (SPR) 0
*reported at SP '96 that 'formal reviews/inspections

had the highest empirical evidence of success with
almost no failures' - Rol data was 1O at 4 years!

12 F G OHara and Associates

Monday 16 June (T101od) S-6



I he k~ey to Log-Ettective Quality

Where reviews fit in the process

e irementContentsr
R h eview ?A, ý IjTs

.9spcii Whtdo esh poesiv e Tes

SysDepom ent sTrset
*Ts Caspstdie

Reffctveess issuesdul
D etrics eig Pa *TetTs

14 FG. G Hara and Associates

Monday" Why lrneview? 5
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HB What are the process goals?

"* reviews are planned (i.e. in the project schedule)

"* defects in work products are found and fixed

"* defects are prevented?

15 F G O'Hara and Associates

What's a Review? - the Main Phases

"* Planning/Preparation
Wselection of participants and roles

* kick-off meeting/informal comm.

*reading/checking

"* Meeting
wreviewers raise issues, scribe logs

wrecord data

wleader role crucial

"* Edit/Follow-up

wauthor investigates issues, fixes defects

wclosure (verify?)
16 F G O'Hara and Assomates

Mondav 16 June (TlOld) S-8
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H The Review Mechanism

0 An overview of how it works step by step

17 F G O'Hara and Associates

Put the ideas on paper

oo •

18 F G O'Hara and Associates

Monday 16 June (TlOld) 5-9
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Complete the deliverable

19 F G O'Hara and Associates

Appoint a review leader

?20 F G O'Hara and Associates

Monday 16 June (TI01od) S-10
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0

• Leader determines readiness for
review

21 F.G. OHara and Associates

Identify Reviewers

0

22 F.G OdHara and Associates

Monday 16 June (Tt01d) S-11I



H Assign roles to reviewers

23 F.G. O'Hara and Associates

I Distribute the deliverable

with parent/source documents!

24 F G O'Hara and Associates

Monday 16 June ("101') S-12
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IIIndividual checking

25 F.G. O'Hara and Associates

Gather for the review

26 F G O'Hara and Associates

Mondp. 16 ldne (TIO0d) 5-13



Declare the version under review

27 F.G. O'Hara and Associates

Leader gets general comments

"* This allows each person to give an overall impression.
"* Keep comments short.
"* The objective is to determine if this review will be a

success
", Make a go no go decision after everyone has made

their general comment

"* Isn't this too late?! Shouldn't general comments be used
for generic issues which aren't just localised to one
small part of the document?

I

28 FG OaHara and Associates
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Meaderage16 guneral comment
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Go through the deliverable

"* The best way is page by page.

"* Allow each reviewer to make their comments in turn.

Sround robin is best

"* Do not fix the problems identified •

"* Keep reviewer comments brief and focused on the
review criteria

* Scribe to note each problem

"* Collect data!

29 F.G O'Hara and Assocates

*Propose an outcome - seek consensus

30 F G. O'Hara and Associates
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After the review - edit/follow-up/exit

"* Author investigates issues

"* Author fixes the identified problems

"* Review leader checks that the solutions are adequate

"* Review leader signs-off this version of the deliverable •

"* Review closed

31 F.G O'Hara and Associates

Review outcomes/exit criteria

Typical outcomes of the review are:

"* no change required

"* review by leader only

Sverify changes

"* another full review required

wnew material being added

w based on objective count of majors/page (Glib)

Wsignificant investigation on issues to be undertaken

"* review incomplete

32 F. G OHara and Associates
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H Review records

Minimum set could include:

"* List of direct issues
"* List of related issues

"* Review summary

On-line?

33 F.G O'Hara and Associates

Summary of Roles

"Leader Author Scribe Reviewers

Prep Advise, Write, None Read F
Check Organise Prepare

Meet Manage Explain Log Comment
Issues

Post Sign-off Address None May
Issues Advise

34 F. G. OHara and Associates
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Code review - what's different?

* can be just like a document review

"* additional option to paraphrase

wsomeone other than the author paraphrases the code

line by line

W reviewers raise their issues as point in code is
paraphrased

w rotate role

wothers, including author, listen for differences of
interpretation to intention

"* code selection criteria

S overall risk, complexity, etc.
35 F.G. O'Hara and Assocates

Leader guidance

"* General

W give everyone a fair go

w don't abuse your authority

w think about the process and look for improvements

"* Preparation/planning phase:

W check that the following are appropriate before the

meeting:

-' the review audience

-- the review questions

-4 the role assignments

w check the material (and source documents) is ready
36 for review before being distributed (entry F•vMWn Agesct

Monday 16 June (TIOld) S-18
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Leader guidance cont.
* During the meeting: what is the leader's responsibility?

w manage, control, drive, ........ you own the review!

w impartially chair the review

wmanage the extent of the discussion
w make sure that issues are properly recorded

S-ensure an efficient issue logging rate is achieved

Swask people how long they spent preparing (data!)

W resolve conflict

W propose the review outcome

37 FG. O'Hara and Associates

Leader guidance - cont.

o Resolving conflict
"A* w get to the root of the problem - ask WHY the issue

was raised

S focus on purpose of the document (not personalities)

w if disagreement on an issue, minute it and move on

wremember the key points that

-'the author is responsible for the material

-)reviewers are being asked if the work product is
adequate and meets criteria (not the best possible)

-4reviews are to raise not resolve issues (no design!)

W remember the tactful phrase 'Consider if....' when

36 noting the issue F G OHara and Associates

Monday 16 June (TIOld) S-19



Reviewer guidance

e Preparation
w consider the effective reading approach (see

'effective reviewing' later)

w focus on the review questions - criteria/rules

w fucus on any specific role assignment you may have

a use source documents and checklists as directed

w prepare adequately by scheduling in time well in
advance of the review

w follow optimum checking rates intelligently

W ask for any further information you feel necessary
(e.g. on-line access to code)

wre-read your comments 10 mins prior to the review
39 F.G OlHara and Associates

Reviewer guidance cont.

i During the review
S avoid egotism, grandstanding and soapboxing

w listen, and think

-- remember you want to find more major defects

at the meeting
W don't be afraid to ask the dumb question - a key

reviewer phrase is 'I don't understand..'!

S focus on the review questions and be constructive in
your comments

40 F.G. OHara and Associates
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Ii Scribe guidance

* During the review
W'But I can read my own shorthand...'

W Ask for people to wait while you write

W mark up your document (different colour)

W note the page # and speaker's initials

* iaise with the leader to ensure you have captured the
essence of each issue (maybe sit beside the leader so
(s)he can check the noted issues as you go)

41 F G OrHara and Associates

Author guidance

* Author
I w m*use the review criteria/rules when writing the

document/code
Wyou should be happy with the document/code before

it enters the review process
W clarify - don't argue or take things personally

0 follow the leader's guidance

w remember your peers are doing you a favour

42 F.G. OaHara and Associates
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* Additional guidance

* Project manager
w plan the review effort into your schedule

wensure your team have the necessary support, skills
and resources to perform effective reviews

SSQA

w ensure the planned reviews take place

waudit the review process itself- help identify

improvements

43 F G O'Hara and Assooates

!The Goiden Rules

* reviews must be scheduled
"* project plan must allocate resources for reviewing in the

project schedule

"* preparation is the key

"* review the material not the author

"* author is responsible for the material

"* 'is it technically adequate?' - not could it be better?

"* author asks questions about the material which the
reviewers attempt to answer

"* raise issues, ask questions - don't design

44 F.G O'Hara and Assooates
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I

The Golden Rules cont.

"* all reviewers are treated as peers

"* management should never use results of reviews as
individual performance indicators

"* signature does not equal approval - a review is not a
gate

45 FG. O'Hara and Associates

Exercise: Review a Specification

"* Objective:

W Conduct a review

"* Consider:
S Remember 3 parts to every review

->Pre-Review (Author/leader preparation,
reviewers assigned, etc.)

-) Review Meeting (Minutes prepared etc)

-4Post-Review (Tidy-up etc)

"" Divide into teams as directed by tutor

NiAIl will be reviewers but some with additional roles
(eg leader, scribe...)

"* Record the review issues on the templates GOHad A t
46 aaadAscae
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Fran O'Hara, F.G. O'Hara & Associates Peer Reviews:
The Key to Coat-Effective Qualit'//

Exercise: cont'd

"* You have XX minutes for this exercise
"* Feedback session will be lead by review leaders.

0 Discussion/Summary

47 F G. OPHara and Associates

Contents

"* Why review?

"* What does the process involve?

"* Deployment strategy

"* Case studies

"* Effectiveness issues
"* Metrics

48 F.G. O'Hara and Associates
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Frn O&Hara, F.G. O'Hara & Associates Peer Reviews:
The Key to Cost4Effective Quality

V

* Deployment strategy

"* get your SEI CMM Level 2 processes under
control

w especially project planning and tracking

"* introduce a basic formal review process

Ufocus on identifying and fixing defects (major)

W reviews are planned into project

"* obtain cultural acceptance

"o improve the process

Wmigrate to an advanced process

w additional focus on defect prevention

49 FG . O-Hara and Associates

Basic process

"* focus on identifying major/critical defects

0 defect prevention - side-effect rather then a focus

"* concentrate on the big questions - main criteria
,*staged use of criteria/rules and checklists

"* simple and few forms

"* minimise the number of meetings per review cycle

"* data collection/analysis minimal and focused

"* informal use of additional reviewing roles

"* leaders and reviewers trained

"* etc.

50 F.G. OHara and Associates
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Fran O'Hara. F.G. O'Haa & Associates Peer Revmws:
The Key to Cost-Effective Quality

IIAdvanced process

"* additional focus on defect prevention (e.g.
Gilb/Fagan)

"* formalise more of the process
"* increased quantitative control of the process
"* more sophisticated sampling strategies
"* increased use of rules, checklists for each docJcode

type
"• formalised use of additional reviewing roles
"* leaders subject to initial and on-going certification

"" etc.

51 F.G O'Hara and Associates

Contents
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"* What does the process involve?
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"* Case studies

"* Effectiveness issues
"* Metrics

52 F.G. OCHara and Associates
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Fran O'Hara, F.G. O'Hara & Asociates Feer beview:
The Key to Cod-Efective Quaity

E Company A - Background

,ckground

w market leader in manufacture of PS Auto. Test
Equipment and EMC Systems and Instruments

0,8 software engineers (plus 12 involved in both
hardware and software)

- becoming increasingly oriented towards developing
software (windows applications)

*-prior code review initiative failed 'due to lack of
training and experience' leading to informality and a
lack of review leadership

53 F.G. OaHara and Associates

Company A - Review' Process
Introduction

* * introduced Peer Reviews under the TRI-SPIN program

* Training:

W 1 day training workshop followed by 7 days

consultancy support to help implement the process

* Results:
w 'One of our very first reviews saved us considerable

grief and money'

* obtained a benefit/cost of 2:1 from first 6 month pilot
phase (saving 2 hrs rework for every hour spent on
reviews)

54 F.G G OHara and Associates
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Fran O'lara, F.G. O'Hara & As.ocits Peer Reviews:
The Key to Cot-Effective Quaity

Company A - lessons learnt

"* Project management improvement is a prerequisite to
engineering improvement (see CMM level 2 and level 3)

wimplementation of reviews process was hampered by
resource/schedule issues

"* Management commitment and support at all levels is
crucial

"* Experienced practitioner support and just in time
training are key issues with reviews

"* With reviews, 'the cultural issues are probably a bigger
part of things than pure techniques'

55 F.G OaHara and Associates

Telectronics - Background

* Telectronics Pacing Systems, Sydney

Smanufacturer of heart pacemakers and implantable
defibrillators

W real time embedded safety-critical system

w270 people in R&D, 35 in software

W reviews were cornerstone of quality system - used by
all disciplines

W no review data collected
z inefficiencies creeping in so a focused self-assessment

was performed in the area of peer reviews

56 F.G OCHara and Associates
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Fran O°Hwa, F.G. O'Hara & Anociaas Pow. Review:
The Key to Cos-ffective Quality

E Telectronics - Actions taken

"* results of self-assessment showed
w cultural problems - bureaucratic, 'it's not my job',

reviews seen as a gate, reviewing the author, etc.
w process problems - inadequate preparation, conflict

in meetings, purpose of review unclear, reviews find
faults but not omissions, focus on style not content,
etc.

"* training course developed and delivered to address
these cultural and process issues

"* additional training on effective writing

57 F.G OHara and Asaocates

H Results and lessons learnt

0 * IS09001 certification
* 0 field failures related to s/w in lO00s of years of

operation (1 lab. failure related to reviews!)
0 without metrics the effectiveness of review process is

subjective

• formal (re)training necessary
* effective writing is a key underlying skill
* many 'solutions' devised here are actually embedded in

more formal approaches

58 F. G O'Hara and Assoates
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Fran O'Hara,•F.G. O'Hwa & Associate Pew Review•:
The Key to Cout-ffective Quality

Contents

"* Why review?
"* What does the process involve?
"* Deployment strategy
"* Case studies

"* Effectiveness issues

"* Metrics

59 F.G O'Hara and Associates

Effective reviews

"* Effective Writing

"* Effective Reading

"* Effectiveness tips

"* Leader skills

60 F G O'Hara and Assowates
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Fran O'H4ra, F.G. O'Hara & Associates Pw Itviemws:
The Key to Cost-Effective Quality

H Effective writing

"What is written without effort is in general read
without pleasure".

Samuel Johnson

"I do not know what I think until I see what I
write" (sic)

B. Pascal

Writing is our chief way of thinking and learning
61 F.G O'Hara and Associates

Essential questions!

V 0 What is the business purpose of this document?
"* Who is my audience?
"* What will they DO with it?

62 FG O'Hara and Associates
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Fran O'•ara, F.G. O'Hara & Asociates Peer Reviews
The Key to Co.t-Effective Quality

Effective writing cont.

* Better documents make better reviews

w as well better thinking and learning at the individual
and organisational level

* You have a choice

wwrite about what you know (brain dump)

w or write about what your reader needs to know

* Key Principles:
o,-oeient everything to the reader

Wstructure your thoughts clearly

w treat writing as a process

63 F.G O'Hara and Associates

Writing tips

"* The reader's needs affect your: 0
wcontent

wstructure

w terminology

S emphasis

"* Use pictures and diagrams

"* Question your clarity

"* Plan your writing - use mind-mapping

"* Good writing has a powerful theme

"* Use writer's divorce

64 F G. O'Hara and Associates
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U Structure

9 Use good structure
"w Use headings consistently and aggressively to convey

the pattern of your ideas. Make them visually
prominent.

w Talking headings - that is headings that tell you

something - lift the key idea up into the heading for
quick comprehension.

W Use topic sentences in paragraphs to refer to key

ideas.
w Be careful that you highlight the topic of the

sentence early in the subject matter.

65 F G O'Hara and Associates

The psychology of reviewing 0

~F~splws_
Omissions Conceptual flaws

[Deliverable under reviewI

66 F.G OHara and Associates
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The Key to Cost-Effectne Quality

U Effective Reading

"* We use patterns when we read.

"* We use hierarchies to sort out importance of

information.

"* Readers use short-term and long-term memory to
understand documents.

67 F G. OHara and Associates

Effective Reading - an approach

* Concentrate on the review questions
wScan thorough document in entirety - 5 mins

W Scan through again but this time more slowly - 15
mins

w Review in detail page by page marking your

questions/issues with a pen as you go

wScan through complete document again - 10 mins

* p.t.o.

68 FG. O'Hara and Associates
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Effective reading - an approach cont.

w Each time you scan should ask yourself questions
like

-4what's the author trying to convey

-4what's missing

-)why was that approach taken

9 The scanning helps get the big picture and to focus on
the conceptual issues/omissions whereas the detailed
reviewing finds the 'normal' defects

69 F G O'Hara and Associates

Avoiding ineffective reviews - 1/5

0 Preparation
*-use a pre-writing conference if appropriate 0
wuse risk analysis to help select items to review

Uwauthor and leader should discuss if review criteria
and review audience is appropriate (# and skills)

wuse same review audience as earlier phase e.g.
code review audience should be same as design
review

wleader should scan document as a readiness for
review check before it is distributed (proof read)

wauthor distributes summary sheet with review
criteria and roles filled in when distributing item

70 F.G. O'Hara and Associates
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Fran O'Hara, F.G. O'Hara & Associates Peer Reviews:
The Key to Co-Effective Quality

Avoiding ineffective reviews - 2/5

0 Preparation cont.
Wdistribute supporting documents with the item

under review e.g. design doc. and code checklist
when reviewing code

Wask a secretary to schedule meeting
wdistribute material at the earliest possible time to

give reviewers more than enough time (as soon as
reviewer agrees to participate, hand material
over)

*-reviewers need to schedule reviewing time in
rather than leaving it till the morning of the
review

71 FG. O'Hara and Associates

Avoiding ineffective reviews - 3/5

"* Preparation cont.
w if a reviewer has serious doubts about the readiness

for review, don't wait till the review meeting...
W reviewers should re-read their marked up comments

10 mins prior to the review meeting

"* Review meeting

Wleader asks how long people spent preparing (enforce
optimum checking rate!)

Wleader should constantly monitor and comment on
the 'height of the bar' in terms of ti1' issues being
raised during the meeting (typos, most style issues,
convention deviations, etc.-pass on marked-up copy)

72 F G O'Hara and AssocAates
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E Avoiding ineffective reviews - 4/5

0 Review meeting cont.
wraise issues don't solve them
Wreviewers be constructive in your comments
wdon't waste time! - everyone's responsibility but

ultimately the leader's
-- conversations between individuals which are

clearly specific/detailed should be done outside
the meeting (note down 'to be discussed by...')

-)don't say 'I had comments A and B too', say
'No additional comments'!

73 F.G. O'Hara and Assoaates

Avoiding ineffective reviews - 5/5

S0 Follow-up

wleader checks decisions and edits of author using
original document, minutes and updated version
(remember1I in 6 edits will be incomplete or
incorrect according to Gilb/Graham)

Wleader delegates the checking of technical issues
beyond his/her knowledge

IOcomplete edits and checking ASAP

uwre-reviews use same audience and author provides
traceability information from old version to help
focus reviewers on changes/additions

74 *more? F.G O'Hara and Assocates
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H Leader skills
* Meeting management

wimpartially chair the meeting

, manage the extent of the discussion

W focus on efficient issue logging rate

0 Conflict resolution
0get to root of problem - ask why issue was raised

wfocus on purpose of the document (not personalities)

0 if disagreement on an issue, minute it and move on

O remember:

-4no design - raise issues don't solve them,

-4author is responsible,

75 ->use phrase 'Consider if...' FG. OaHara and Associates
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Review Metrics

0 Buy-in is the biggest problem ..... Golden rules:
wKISS
w explain why and how they will be used - educate

S Avoid individual measures - productivity, quality,....
*-Easy to collect

W graph ASAP and feedback

w use them!
W beware the Hawthorn effect

77 F.G. O'Hara and Associates

Review Metrics cont.
* Metrics suggestions....

wdefects/X where X KLOC, Fn. Points, pages,....
* efficiency

-4defects/hour
S-effectiveness

-)Defect Removal Efficiency =

Defects found/Defects that could have been found
S cost/benefit, Return on Investment

0 Basic Data required
w time spent (preparation, meeting, follow-up)
* size (of document/code reviewed)

78 wnumber and type of defects FG. Ollara and Associates

Monday 16 lune (101o") S-39



I., n f . Lu ... ýI-LiIlqtLgve 44 di

What is a "defect"?

"* Definition changes in every phase of the life-cycle?
"* Define a defect carefully to enable metrics gathering.

Show do you define it? - depends on your goal!
Wcan be done in terms of predicted impact on

delivered product if no further review/testing was
done

"* The cost of detecting and correcting defects rises as you
move forward in the life-cycle.

79 F.G OCHara and Assocates

Defect definitions - Gilb/Graham

Defect = 'an error made in writing, in a document or in
code which may cause a failure of any kind if the
portion containing the defect is used or executed.'

'Anything which impacts or interferes with maintaining or
improving quality and productivity'

'Severity is classification of an issue based on the estimated
future cost to find and fix a defect at a later stage if not
fixed at this stage' => minor - about the same; major -
substantially greater; critical - project/product
threatening

Major = would be identified by customer as needing
so correction - failure to meet customer expect *09hm and Assocates
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E Tutorial Summary

"* Peer reviews are one of the most powerful engineering
techniques available to help improve quality and
productivity and reduce costs

"* Good management control over projects facilitates
successful introduction of peer reviews

"* Adopt as formal a process as your culture will allow
(consider the deployment strategy presented)

"* Use metrics to help control and monitor the process and
the work products being reviewed

81 F.G. O'Hara and Assocates

Selling reviews to management

,- S refer to industry data and other case studies
* visit other companies
* analyse your cost of rework/corrective maintenance

(from problems uncovered by testing and from field
reports)

* do a pilot of the process collecting data for Rol or
cost/benefit calculations - prove it!

0 make explicit any necessary assumptions to allow you to
put the case in terms of the bottom line.. Is, $s, etc.

82 F.G. O'Hara and Asooates
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U Further Reading

"* Watts Humphries

Managing the Software Process (Addison Wesley)

ISBN : 0-201-18095-2

"* Tom Gilb and Dot Graham

Software Inspection (Addison Wesley), 1993

ISBN: 0-201-63181-4

"* Michael Fagan

Design and Code Inspections to Reduce Errors in
Program Development, IBM Systems Journal, vol
15, no. 3, 1976, pp182-211

Advances in Software Inspections, IEEE Trans. on S/w

83 Eng., vol 12, no 7, 1986, pp.744-751 FG OHaraandAssocates

fl Further Reading cont.

"* Tervonen et. al.
Monitoring Software inspections with prescriptive

metrics, 5th Euro. conf. on S/w Quality, 1996

"* Zopf et. al

Toward statistical process control in software
development, 5th Euro conference on s/w quality,
1996

"* Edward Kit

Software Testing in the real world - improving the
process (Addison-Wesley) 1995

ISBN 0-201-87756-2
84 F.G OrHara and Associates
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E Additional topics

"* Rules of thumb
"* SEI CMM and Peer Reviews
"* Criteria, Rules and checklists

85 FG OPHalr and Associates

Rules of thumb

a w suggested minimum notice periods related to size of
work product

s meetings should not take more than I hour

w see Tervonen reference e.g.
-- avg. LOC inspected < 40/500 LOC (fn./chunk)

-4complexity metrics CC<15/100, V<100/8000
(fn./c.)

-4avg. prep. rate < 150 - 200 LOC/hr

-4avg. insp. rate < 150 - 200 LOC/hr
-)avg. for designs < 250 - 400 LOT/hr •

-4prepJinsp. time 1.25 - 1.4 F.G O and Associates
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Rules of thumb cont.

U'Tervonen reference cont..

-4avg. effortlKLOC 50 hrsIKLOC

->avg. effort/fault det. 0.5 - 1 br/fault
-*tot. faults det./KLOC 40 faultiI/KLOC
4 reinspect or exit 0.25 majors/page

-)DRE 74%, 61%, 55%

87 F G O'Hara and Assocates

SEI Capability Maturity Model* and
Peer Reviews

'Specia perndesion tomrprc aegnea of on8wuf Cpbymaturit Mode-S for Softwmwn V1.1 MWd
'Key Pvadcmle of 8w Cep~llty Maturity Modor, VIA.1 c) IN7 by Caregie Melon Univesftly Is
guilmd by dwi Sofiwer Engineerin Inellh*.. CMU mid Capbuily Mahuriy Model u seivie marks
of Carsegi Mello UrverSfty.

F.G. OrHara and Associates
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* CMM: The key Process Areas
assigned to Process categories

Ca"eOrles Soft-ar project planning, Senior management RequiremhelAs analysis,
Management. eft. review, eft. design. code, leat. etc.

Manogemnent
ProcessChange Def~ Prevention

MManagement

1C.-Viff~w Integrated 3o*wre l~an~ag'sumin 'bj~ Sawars Product
Intergroup Coordination Focus Sgnen

Organization Proes Peer Revisew

2. Repeatable RequiremensMneer

Software Configurstion

890" Oab

ECMM Peer Reviews - Key Practices

"* Goal 1: Peer review activities are planned
"* Goal 2: Defects in the S/W work products are identified

and removed
"* Commitment 1: The project follows a written

organizational policy for performing peer reviews.
"* Ability 1: Adequate resources and funding are provided

for performing peer reviews on each S/W work product
to be reviewed.

"* Ability 2: Peer review leaders receive required training
in how to lead peer reviews.

"* Ability 3: Reviewers receive required training in the
objectives, principles and methods of peer reviews.

90 F.G. OHara and Associates
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*CMM Peer Reviews - Key Practices
cont.

"* Activity 1: Peer reviews are planned and the plans are

documented.

"* Activity 2: Peer reviews are performed according to a
documented procedure.

"• Activity 3: Data on the conduct and results of the peer
reviews are recorded.

"* Measurement 1: Measurements are made and used to
determine the status of peer review activities.

"* Verification 1: The SQA group audits the activity.

91 F.G. O'Hara and Associates

Review criteria, rules and checklists

92 F.G O'Hara and Associates
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II Review criteria

"* what is the purpose of the review?

"* author asks focusing questions which all reviewers
attempt to answer

"* improves effectiveness especially if no rules/checklists in
place

"* can be informal or standardised for each type of
document/code

93 FG. O'Hara and Assowates

Typical (high level) review criteria

"" Is it technically correct?

"* Does it address all the requirements?

"* Are the levels of testing appropriate?

"* Is it achievable within time constraints?

"* Has network time/space/cost been considered?

"* Is it reusable?

"* Is the context clear?

"* Are service level agreements included?

"* Does it implement the design as specified?

"* Does it conform to coding standards and naming
94 conventions? F.G O'Hara and Assoaiates
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* Rules

"* 'a writing standard (which should have directed the
software engineering task which produced the product
document from the source document)' - Gilb

"* a procedure for writing a document, a recommendation
for best known practice, defining acceptable s/w
engineering behaviour, etc.

"* are used by author and reviewers

"* can be the subject of issues raised (resulting in mods
and improvements to the rules themselves)

"* e.g. how to write a test plan - contents, etc.

w see Gitb Appendix D for examples of 'rule sets'
95 F G OrHara and Associates

II Checklists

"* used by reviewers to help
find more major defects

"* Glb; interpretations of
rules which help
checkers find more
defects

"* can contain examples of
typical defects

"* helps capture
experience/knowledge

96 F.G. O'Hara and Assocates
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Strategy for implementation of
criteria, rules, checklists

"* start with review criteria

w use existing procedural documentation instead of
rules

w develop basic review criteria for different types of
document

W raise related issues

"* add checklists
W brainstorm,

0 analyse defect tracking system,

w do for each type of document/code

* add rules or expand criteria
97 F.G. O'Hara and Assodates
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The People CMM
A Brief Introduction

Dr. Bill Curtis

TeraQuest Metrics

-T Austin, Texas
Ti TeraQuest P-CMM O ,.w 14ay

Agenda

Key people issues in software 3

What is the People CMM? 7

Level 2 21

Level 3 29

Level 4 37

Level5 44

Applying the People CMM in improvements 49

TeraQuest 2 P.CMM I--. 1
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Key People Issues in Software

Overwhelming impact of individual differences: 20 to 1

Knowledge is the raw material of software
development-technology can not make up for a lack
of knowledge.

Increasingly complex software challenges-people
have become our primary software assets.

Importance of an environment that supports a skilled,
knowledgeable, competent workforce

Addresaing people issues as part of an integrated
organizational improvement approachT

-IL TeraQuest 3 ©CM t,.,4._
3-0MM 

Ov Q-t Y I-y

Individual, Not Organizational Capability _
Language experience "Personnel attributes and human
Schedule constraint resource activities provide by far

the largest source of opportunity
Database size for improving software
Turnaround time development productivity."
Virtual machine experience B

Virtual machine volatility - Barry Boehm (1981, p.666)

Software tools
MModem programming practices

Storage constraint
Application expertise

Timing constraint

Required reliability
Product complexity

j Personnel

capabilities
12 3 4 5

"rBoehm( 981) Relative effect on productivity

OIL TeraQuest June 0-2 4-2
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Dominant Role of Knowledge

Productivity Capital & labor
growth factors EM Advanced technology

SKnowledge growth

Primary industries (farming, mining, timber)

Manufacturing industries

Software development
W\10MM I~~T. IT. W! "Il PL- T'L T"

Abramowitz (1956), Solow (1957)

"M• TeraQuest S *,m -%.14,

Improvement Program Shortfalls

Improvement programs for software organizations
have focused on process or technology, not on
people.

Many software organizations want to include improved
people management in their improvement programs,
but do not know how.

High maturity software organizations have found their
growth required significant changes in managing
people that were not accounted for in the CMM.

T
TIL TeraQuest 6 P,,m7o--14
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What Is the P-CMM ?

A conceptual model based on state-of-the-art people-
related practices to help software organizations:

"* characterize the maturity of their people-related
practices

"* set priorities for improving their staff capability

"* integrate improvement in people-related
practices with process improvement

"* establish a culture of software engineering
excellence that attracts the ablest minds

Capability Maturity Model, CMM, and IDEAL are
T Curtis, Hefley, & Miller (1995) service marks of Carnegie Mellon University

-- J TeraQuest 7 0,IS T.M.*

P-CMM Framework

Key People-related

practice areas constitute maturity

enable indicates

Workforce

capability

predicts

Team, unit,&

organizationalI
erformance

TeraQuest 8 ,
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A brief Intrudu~ion

P-CMM Principles
Continuouss,, yLvel5:

improving ~Optimizing
practices

Measured LeF vel 4:h Change
and aligned Managed management

practices

Tailored WLvl3 .Quantitative 4practices /0> Defined management

Managed l e el2 Organizational
practices .* Reetal moanagement

Level1: Unit
Inta l management

__Curtis, Hefley, & Miller (1995)
STeraQuest P ycm0 ~

P-CMM Architecture

7 5 Con tinuous Itnow tadge Conolwous woetiforce limovaftin
and ald" Coaching

-Optimizing iiproveen~t Personal comptncydevelopment

and managed, high~ aiganilzadoniat copetncy management

Managed performance teen. onbae patla

Alefltorng

3 Competency-basad Participatory culture
workforce practices Competency-based practices

Defined Care"r development
Com-etenc dvomet
Workflorce planning

I ~Knowledge and skllts, anatysis

2 Mngmn ks Compensatio

Repeatable managing their People performance management
Staffing
ComMwnicatlon
Worki environment

Initial _______

Cuts e ,& Miller (1995) 1

Monday 16 June (T102a) S-5



Level 2-Repeatable
Executive management establishes importance of
people-related values and activities.

Unit managers take responsibility for performing basic
practices, laying a disciplined foundation.

Practices enhance individual contributions to unit
performance.

Units know and manage their skill needs.

Successful practices can be repeated and transferred to
other units, establishing a learning mechanism.

i TeraQuest 1l 1"c * 14Mr

Level 2 Key Process Areas

Level 2-Repeatable
Instill basic
discipline Compensation

Training
Performance Management

Staffing
Communication

Work Environment

Level 1-Initial

T
T.TeraQuest 12 * ,4 ,...t
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Level 3-Defined
The organization identifies the knowledge and skills
needed in its business and tailors its practices to
develop them.

Practices reward knowledge and skills growth and
careers are planned around them.

The organization develops strategic and near-term plans
for people-related activities.

A participatory culture is established, laying a

foundation for team development.

A common culture emerges based on development of
core competencies across the organization.

"--. TeraQuest 13

Level 3 Key Process Areas

Level 3-Defined

* Identify core Participatory Culture
competencies Competency-Based Practices
and align people- Career Development
related activities
with them Competency Development

Workforce Planning
Knowledge and Skills Analysis

Level 2-Repeatable

I T
P TeraQuest 14 © TMQ-
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Level 4-Managed
Teams are built around complementary skills.

Quantitative objectives are set for:
"* effectiveness of workforce practices
"* growth of knowledge and skills

* alignment of organizational performance

Data are analyzed for trends that are compared to
planned objectives and appropriate actions are taken on
unexpected results.

Performance is predictable because the organization

T knows its workforc, capability quantitatively.
-. T TeraQuest Is

Level 4 Key Process Areas

Quantitatively
manage
organizational Level 4-Managed
growth in human
capabilities and Organizational Performance Alignment
establish Organizational Competency Management
competency-
based teams Team-Based Practices

Team Building

Mentoring

Level 3-Defined

_. TeraQuest 16
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Level 5-Optimizing
Individual staff members focus on developing their own
competencies with quantitative feedback.

Coaches work with staff to improve skill performance.

The entire organization is focused on continuously
improving the organization's human capability.

Improved practices and innovative methods are
evaluated and piloted.

A culture of performance excellence emerges based on
continuous improvement at all levels.

X TeraQuest 17

Level 5 Key Process Areas

Continuously Level 5-Optimizing
improve methods for
developing personal Continuous Workforce Innovation
and organizati o Coaching
competence Personal Competency Development

Level 4-Managed

K TeraQuest Is *1M T.,.Oe_
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P-CMM Conceptual Architecture
Process categories ot_________

Motivating
Developing Building teams and managing Shaping the

Levels capabilities and culture performance workforce
5Coaching

Optimizing Personal competency Continuous workforce innovation
development II

Organizations)
performance OrganizationalTeam alignment cmeec

Managed building Team-based management
practicesCompetency 

Competency based 
I3 development Participatory practices p nWorkfonce

Defined Knowledge and culture planning
skills analysis Career development

2 Training Compensation
Communication Performance Staffing

Repeatable Communication management
Work environment

L TeraQuest 19 pu o..

CMM to P-CMM Relationships I
5 Defect Prevention j Personal Competency Devel.

Technology Change Mgt --- Coaching
Process Change Mgt Z Continuous Workforce Innovation

4 • Org. Performance Alignment
Org. Competency Development

,g. Team-Based Practices
Software Quality Mgt. Team-Building

Quantitative Process Mgt. Mentoring
3 Peer Reviews /

Intergroup Coordination Participatory Culture
Software Product Engineering Competency-Based Practices

Integrated Software Mgt. r Career Development
Training •--'2lCompetency Development

Organizational Process Definition Workforce Planning
Organizational Process Focus Knowledge & Skills Analysis

2 Configuration Management -- ,Compensation
Quality Assurance / Training

Subcontract Management Performance Management
Project Tracking & Oversight Staffing

Project Planning Communication
Requirements Management Work Environment 0

T•/KTP-CmMo 0•I-ft

TeraQuest 20 T.MO.0
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p

Level 2

Level 2-Repeatable

Compensation

Training
Performance Management

Staffing

Communication
Work Environment

TeraQuest 21

Level 2 KPA Relationships

•W~k Evn Stfig-11Compensation

o on
r v
k i

r Performance
0 ~~management Tann

m
e
nt Communication

- TeraQuest 22 P.CMM T*wqr
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Work Environment Goals

Purpose: Establish and maintain physical working conditions
that allow individuals to perform their tasks
efficiently and to concentrate on their tasks without
unnecessary or inappropriate distractions.

Goal I An environment that supports the performance of
business processes is established and maintained.

Goal 2 The resources needed by the workforce to perform
their assignments are made available.

Goal 3 Distractions in the work environment are
minimized.

T -X TeraQuest 23 P- ,%A .-

Communication Goals

Purpose: Establish a social environment that supports effective
interaction and ensure that the workforce has the skills to
share information and coordinate their activities efficiently.

Goal 1 A social environment that supports task performance and
coordination among individuals and groups Is established and
maintained.

Goal 2 Information is shared across levels of the organization.

Goal 3 Individuals develop skills to share information and coordinate
their activities.

Goal 4 Individuals are able to raise grievances and have them
addressed by management.

T TeraQuest 24 *_
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A briel Introduction

Staffing Goals
Purpose: Establish a formal process by which talent is

recruited, selected, and transitioned into
assignments in the organization.

Goal I The organization actively recruits for qualified
talent.

Goal 2 The most qualified candidate is selected for each
position.

Goal 3 Selected candidates are transitioned into their new
positions.

Goal 4 Members of a unit are involved in its staffing
activities.

-M. TeraQuest 24

Performance Management Goals

Purpose: Establish objective criteria against which unit
and individual performance can be measured, to
provide performance feedback, and to enhance
performance continuously.

Goal I Job performance is measured against objective
criteria and documented.

Goal 2 Job performance is regularly discussed to
identify actions that can improve it.

Goal 3 Development opportunities are discussed with
each individual.

Goal 4 Performance problems are managed.

Goal 5 Outstanding performance is recognized.
TI~k, P-CMM 0-~ 1-day

TeraQuest 26 C 1" T-Q-t
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Training Goals

Purpose: Ensure that all staff members have the skills
required to perform their assignments.

Goal I Training in the critical skills required in each unit
is provided.

Goal 2 Individuals receive timely trainiing that is needed
to perform their assignments.

Goal 3 Training opportunities are made available to all
individuals.

O.I TeraQuest 27 P-CMMOWT.wy

Compensation Goals

Purpose: Provide all individuals with remuneration and
benefits based on their contribution and value
to the organization.

Goal I Compensation strategies and activities are
planned, executed, and communicated.

Goal 2 Compensation is equitable relative to skill
qualifications and performance.

Goal 3 Adjustments in compensation are made
periodically based on defined criteria.

X TeraQuest 28
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Level 3

Level 3-Defined

Participatory Culture
Career Development

Competency-Based Practices
Competency Development

Staff Planning

Knowledge and Skills Analysis

-A TeraQuest 29 N:• 1

Level 3 Relationships
•__•, •• Knowledge Dvlpetand Delpmn

P C Skills Analysis
a:uad

IrI r Competency Career
ttDevelopment Developmenti uH n

p r
a e
t Competency
o Based Practices
r
y

or ~ ~Staff Plann

TeraQuest 30 VIMTM•W
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Knowledge and Skills Analysis Goals

Purpose: Identify the knowledge and skills required to
perform core business processes so that they
may be developed and used as a basis for
workforce practices.

Goal I The core competencies required to perform the
organization's business processes are known.

Goal 2 Knowledge and skills profiles exist for each
business process.

Goal 3 Core competencies are updated for anticipated
future needs.

--RTeraQuest 31

Workforce Planning Goals
Purpose: Coordinate workforce activities with current and

future business needs at both the organizational and
unit levels.

Goal 1 The organization develops a strategic plan for long-
term development of the competencies and
workforce needed for its business operations.

Goal 2 Near-term and competency development activities
are planned to satisfy both current and strategic
workforce needs.

Goal 3 The organization develops talent for each of its key
positions.

Goal 4 The organization tracks performance in achieving its
strategic and near-term workforce development
objectives.

k TeraQuest 32 a It".f , j
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A brief Introduction

Competency Development Goals

Purpose: Constantly enhance the capability of the
workforce to perform their assigned tasks and
responsibilities.

Goal I The organization knows its current capability in
each of the core competencies required to
perform its business processes.

Goal 2 The organization develops capabilities in its
core competencies.

Goal 3 Individuals develop their knowledge and skills
in the organization's core competencies.

"TeraQuest 33 P-01i•.onmr

Career Development Goals

Purpose: Ensure that all individuals are motivated and
are provided opportunities to develop new
skills that enhance their ability to achieve
"career objectives.

Goal I Career development activities are conducted
with each individual.

Goal 2 The organization offers career opportunities
that provide growth in its core competencies.

Goal 3 Individuals are motivated to pursue career
goals that optimize the value of their knowledge
and skills to the organization.

TIL TeraQuest 34 I'= 41.V
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Competency-Based Practices Goals

Purpose: Ensure that all workforce practices are based in part on
developing the knowledge and skills of the workforce.

Goal I Workforce practices are tailored to motivate individuals
and groups to improve their knowledge and skills In the
core competencies of the organization.

Goal 2 Workforce activities are adjusted to support development
in the core competencies of the organization.

Goal 3 Compensation and reward strategies are tailored to
motivate growth in the core competencies of the
organization.

AL. TeraQuest 35 9 1"41 Tm•,aw

Participatory Culture Goals

Purpse: Ensure a flow of information within the
organization, to incorporate the knowledge of
individuals into decision-making processes,
and to gain their support for commitments.

Goal I Communication activities are enhanced to
improve the flow of information within the

organization.

Goal 2 Decisions are made at the lowest appropriate
level of the organization.

Goal 3 Staff members participate in decision-making
processes relative to their work.

T
A& TeraQuest 36 " en.0
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A Brief Introduction

0

Level 4

Level 4-Managed

Organizational Performance Alignment
Organizational Competency Management

Team-Based Practices

Team Building
Mentoring

TeraQuest 37 P•,M*1W -fY

Level 4 Relationships

Organizational Organizational

• Competency Performance•I e

ulldirracties~d]

TeraQuest 38
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A Brief Introduction

Mentoring Goals

Purpose: Use the experience of the organization's
workforce to provide personal support and
guidance to other individuals or groups.

Goal 1 Mentoring activities are matched to defined
objectives.

Goal 2 Mentors are selected and prepared for their
responsibilities.

Goal 3 Mentors are made available for guidance and
support other individuals or groups.

•T:•T ~P-CMM OwrA~dw 14"al
TeraQ uest 39 6 I S T.wak.

Team Building Goals
Purpose: Capitalize on opportunities to create teams that

maximize the integration of diverse knowledge and
skills to perform business functions.

Goal 1 Teams are formed to Improve the performance of
interdependent tasks.

Goal 2 Team assignments are made to integrate

complementary knowledge and skills.

Goal 3 Team members develop their team skills.

Goal 4 Team members participate in decisions regarding
their work.

Goal 5 The organization provides standard processes for
tailoring and use by teams in performing their work.

-P TeraQuest 40
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A Brief Introduction

U

Team-Based Practices Goals
Purpose: Tailor the organization's workforce practices to support the

development, motivation, and functioning of teams.

Goal I The organization adjusts its workforce practices and
activities to motivate and support the development of team-
based competencies within the organization.

Goal 2 Workforce activities are tailored to support the needs of
different types of teams within the organization.

Goal 3 Team performance criteria are defined and measured.

Goal 4 Compensation and reward systems are tailored to motivate
improved team performance.

"-. TeraQuest 41

Organizational Competency Management Goals

Purpose: Increase the capability of the organization in its core
competencies, and to determine the effectiveness of its
competency development activities in achieving specific

* competency growth goals.

Goal I Measurable goals for capability In each of the
organization's core competencies are defined.

Goal 2 Progress toward achieving capability goals in the
organization's core competencies is quantified and
managed.

Goal 3 The knowledge and skills building capability of the
organization's competency development activities Is
known quantitatively for each of Its core competencies.

TeraQuest 42 P4= Te 1•b
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A Brief Introduction

Organizational Performance Alignment Goals

Purpose: Enhance alignment of performance results at the
individual, team, unit, and organizational levels
with the appropriate goals, and to quantitatively
assess the effectiveness of workforce practices on
achieving alignment.

Goal I Measurable goals for aligning individual, team,
unit, and organizational performance are defined.

Goal 2 Progress toward achieving performance alignment
goals is quantified and managed.

Goal 3 The capability of workforce activities to align
individual, team, unit, and organizational
performance is known quantitatively.

J TeraQuest 43

Level 5

Level 5-Optimizing

Continuous Workforce Innovation
Coaching

Personal Competency Development

IL TeraQuest 44 0 MeT.•"
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A Brief Introduction

I

Level 5 Relationships

Continuous
"WorkforceInnovation

PersonalCoaching
Development m m

n TeraQuest 45 C

ersonal Competency Development Goal

Purpose: Provide a foundation for professional self-
development.

Goal 1 Individuals know their capability in each of the
competencles involved in their work.

Goal 2 Individuals continuously improve their
knowledge and skills in the competencies
involved in their work.

Goal 3 Participation in improving personal
competencies is organization-wide.

TI TeraQuest 4. O-. 148V
0N Ing T-0-4a 2
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A Briet Introduction

Coaching Goals

Purpose: Provide expert assistance to enhance the
performance of individuals or teams. Coaches
engage in close relationships with individuals or
teams in order to guide development of skills that
improve performance.

Goal I Coaches are selected for their expertise and
prepared for their responsibilities.

Goal 2 Coaches work with individuals to improve their
personal competency and performance.

Goal 3 Coaches work with teams to Improve their team-
based competencies and performance.

TeraQuest 47 obv T., 14"

Continuous Workforce Innovation Goals

Purpose: Identify and evaluate improved workforce
practices and technologies, and implement the
most promising ones throughout the organization.

Goal I Innovative workforce practices and technologies
are evaluated to determine their effect on
improving core competencies and performance.

Goal 2 The organization's workforce practices and
activities are improved continuously.

Goal 3 Participation in improving the organization's
workforce practices and activities is organization-
wide.

F& TeraQuest 4.8.dgv

Monday 16 June (T102a) S-24
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A Brief Introduction

Applying P-CMM in SPI Programs

Identify the P-CMM effort as a component of the overall
software process improvement (SPI) program to senior
management, not as a separate program conducted by
the Human Resources group

Blend people management and ongoing process
improvement activities

Develop a strong partnership between Human Resources
and software management
"* Leverage existing HR personnel and resources

"* Consider placing an HR person on the SEPG

TeraQuest 49

P-CMM Assessment Goals

Provide profile of workforce practices:

"* collect data on current workforce practices

* * identify strengths and weaknesses

"* determine satisfaction of key process area goals

Guide improvement actions:

* generate consensus and buy-in

* establish ownership of results

* provide a framework and catalyst for action

* reinforce sponsor leadership and commitment

TeraQuest so

Monday 16 June (T102a) S-25
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A Brief Introduclmn

P-CMM Assessment Activities
Obtain sponsorship at least 2 months

P before assessment.PrprPlan assessment~lgsis:q

are logistics within 2 months

Collect surveys j of assessment

Uc te MEn g on-site during

Develop findings f assessment week

Document findings immediately after

I Initiate actions assessment

t;, TeraQuest 51 .,o...1,

Sources of Data
Instruments:
"* P-CMM assessment questionnaires
"* site information package

Documents:
"* organization level
"* unit/project level
"* implementation level

Interviews:
* Human Resources
* managers
* individuals
* follow-on interviews

T Draft findings presentation
-1 TeraQuest 52

Monday 16 June (TlO2a) S-26
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A Brief Introduction

Example P-CMM Survey Result
4.To what extent have you received the training you

need to perform your work responsibilities?

22 146 279 83 41 S4
complete extenit great extent some extent lIrmo extent no extent don't know

Comments:
"Training was provided too late to be useful on my job"
"Training was too generic-unrelated to our applications"
"Found mentoring by senior programmers to be momi beneficial than
classroom training"
"By the time the training was provided I had transferred to another project
and needed knowledge of a different application"
"Why doesn't someone train my manager?"
"Training helped a lot, could have used more"
"Apprenticeship to senior programmer equalled 2 years of college"

- eraQuest S3 P.si-M~

P-CMM Assessment Onsite Activitiesl

I . I r. 6.22hhs.11. .5 hra. 16. 1 hr. 21. 1.5 fise.
Team Complete HR Worktforce Leal FInal findings

coordination Interviews interviews review presentation

2. 11 hr. 7. 2 his. 12. 1.5 hr*. 17. 2 his 22. 2 his
Participant's Consolidate Workforce HR Debrief

brieffing HR data Interviews review sponsor

3. 2 hrs. 8. 1.5 hrs. 13. 1 hr. 18. 1.5 hme 23. 2 hrs.
Survey Manager Consolidate Manager Team
analysis Interviews workforce datb review wrap-up

4. 2 hrs. 9. 1.5 hr. 14. 2 fre. 19. 1.5 hrs. 4. 2 hrs.
Interview Manager Preliminary Workforce Interview
planning interview fidnsreview planning

5. 2hfrs. 110. 1.5Ihr*. 1. 2r. 20. 4 hrs. 6. 2 hrs.
Initial HR Consolidate Peinay Final findings Initial HR
Interview managr date. brefng deepmn Interview

T-R.TeraQuest 4P4111OMiesw 1.dy
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A B•rwt Introdu(tion

Example P-CMM Assessment Findin,
Performance management activities are performed
inconsistently and are occasionally ineffective:
*individuals in several departments have no objective performance

criteria defined for their responsibilities
* many managers do not maintain continuing awareness of the

performance of those they supervise

* performance feedback often occurs too long after the actual
performance to provide useful guidance for improvement

* in many cases no action is taken on poor performers

* many categories on the performance appraisal form are not
relevant to technical jobs

* most managers have not been trained in performance management
techniques

* discussion of improvement activities and career options is
T inconsistent across manager-

" TeraQuest 55

SEI P-CMM Assessment ActivitiesL
Draft assessment method:
"* under review
"* being piloted

Asscssment pilots:
, A.tibank (3-96)

* GDE Systems (4-96)
• SEI (6-96)
US Army (7-96)

* Boeing (1-97)

Release of method description in 1997:
* no lead assessor program planned
* self-assessment training availableT•J• ~~P-CMM Ov-rv14w

Ili, TeraQuest s6 elm
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A Brief Introduction

t

Obtaining a Copy of the P-CMM
Descriptions:
h';•p:llwww.sei.cmu.edulproductslpublicationsl95.reportsl95.mm.001 .html

http:llwww.sei.cmu.edu/productslpublications/95.reportsl95.mm.002.html

Reports:
ftp:l/ftp.sei.cmu.edu/publdocumentsl95.reports/pdf/mm001.95.pdf

ftp:/Iftp.sei.cmu.edu/publdocumentsg95.reports/pdf/mm002.95.pdf

Other information:
SEI Customer Relations
1-412-268-5800

customer-relations@sei.cmu.edu

TeraQuest 57

Contacting TeraQuest
TeraQuest Process assessment
P.O. Box 200490 Process improvement
Austin, rexas 78720-0490 Software architecture
USA Software measurement
1-512-219-9152 (phone) Risk analysis
1-512-219-0587 (fax) Project mgt. training
http:ltwww.teraquest.coml SE-CMM services

P-CMM services

Don Oxley oxley~teraquest.com 1-512-219-9152 President

Dr. Bill Curtis curtis@acm.org 1-512-219-0286 Chief Scientist

Dr. Joyce Statz statz@teraquestcom 1-703-219-0358 VP

T
-i". TeraQuest 58 ItM .......
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DEALING WITH
THE

UNDERWORLD

Dealing with the Underworld

Origin/Quality Management
Jeroen Brinkman

Mike Morrell

Origin/In-Product Software
Wilko van Asseldonk

Monday 16 June (Tlo2b) S-1
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Dealing with the Underworld

Theory: Mike

--- Break---

Practice (1): Wilko

Practice (2): Jeroen

Panel session: Mike, Wilko, Jeroen

THEORY - ROAD MAP

Introduction Process Close Goals of
Models Encounters Tutorial

Worldof Bird's eye ý7-Smodel -_Local

SPI view History

Resistance Responses Case Causes
to change to change (Individual) - (groups)

Making Overview Pro-active Tools &
SPI work & Reactive -Techniques

Monday 16 june (r102b) S-2
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Dealing with the Underworld

INTRODUCTION

Introduction - Process Models

MT
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Introduction - Process Models

Current Processes Improved Processes

Change Process

Introduction - Process Models
". "This is taking too much time"

"We don't understand what you want us to

"This is never going to work - it's much tooS complicated"

"Well it may work for other organisz ns,

but our department is a special case..."

"What's wrong with the way things are at

the moment, anyway?

Monday 16 June ("102b) 5-4
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Introduction - Process Models

UI

Close Encounters

"A SPI project?
/ What a great idea,

count me in!!"

Monday 16 June (T102b) S-5
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Close Encounters of the 1 st kind

a016 ,, "This new tracking process
won't interface to our

financial systems"

I "This tool will be too
difficult to use for small
projects"

"This method of handling
requirements is going to

PROCESS slow us down too much"

Close Encounters of the 2nd kind

"Well it may work for
other projects, but...

"I don't think that it'll
work in this department

- my staff will never go

for it"

CONFLICT WITH ESTABLISHED
PRACTICES, CULTURE, ETC.

Monday 16 Jime (TlO2b) S.6
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Close Encounters of the 3rd kind

The
Underworld

Close Encounters of the 3rd kind

* What's happening here?

* Why is it happening?

" How do I deal with it?

Monday 16 June (T7102b) S-7
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Introduction - Goals of Tutorial

Introduction - Goals of Tutorial

Monday 16 Isne (rlo02b) S-8
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Dealing with the Underworld

THE WORLD OF
SPIL A

Bird's-eye view Organisational issues

'-issues issues

iIssue-

Monday 16 June (TIO2b) S-9
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Bird's-eye view: Individual issues

* Job security

* Job satisfaction

0 Growth prospects

0 Relationships with others

* Personal Productivity

* Professional Interests

* Etc.

Bird's-eye view: SPI issues

" PROCESS"

Monday 16 |une (rlO2b) S-1O
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World of SPI: The 7-S model

styleur SPI Prjctm

World of SPI. Local history
Then ...

Ratd. 190 Jn Reorganisat-on

Major roject

OngPerod of hardshipn SP



The world of SPI (summary)

"* The success of SPI depends on more than 'PROCESS'

"* There are wider organisational issues and individual
issues at stake

* The 7-S model (or equivalent) helps to get a 'bird's-

eye' view

* You can learn a lot from local history.

Dealing with the Underworld

iii RESISTANCE
TO CHANGE

Monday 16 June (TlO2b) S.-12



A new SPI project...

Responses to change - Old Habits
RESISTANCE IS OFTEN
INDEPENDENT OF WHETHER
SOMEONE IS FOR OR AGAINST THE
CHANGE

Monday 16 June (T102b) S-13
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Responses: Open Resistance

6 "We're developing our own
(L,.tter) method...

0 -We manage to work

around the new procedures

- "The old way was much

more efficient..."

• -Actually, nothing much has

really changed"

Responses: Hidden resistance

* I'd really like to help you

out but.

"-I have so little time at the

moment..."

"• "Let's talk about it when I

come back from vacation."

-It's so difficult to get
people together..

-I'm sure you can manage

without me..

Monday 16 June (TlO2b) S-14
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Responses: Hidden Resistance()

Responses to change
Positive

optimism' response
pattemn

Monday 16 June (TI02b) S-15
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Responses to change
Negative

active response• izL~oattem n

passive,

Responses to change

response h

RESISTANCE to change

LOYALTY to the current situation

optaout time

Monday 16 june (T102b) 5-16
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Responses to change
Conscious resistance

1/1

Responses to change

Unconscious resistance

0 

0

Monday 16 June (1102b) S-17
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Resistance

Causes

Causes of resistance (individuals)

, co Lack of support for goals

- ' • Fear of losing freedom 0

' Fear of losing stability/control

(r Avoidance of discomfort
SLack of personal resources 0

Monday 16 June (T102b) S-18
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Causes of resistance (individuals)

People prefer the
'certainty of misery'to
the 'misery of
uncertainty'

Causes of resistance (groups)

" Meshing of individual issues

"" Political differences

0 Different frames of reference

6 JS

Monlday 16 June (TlOTb) 5-19



Resistance (summary)

Resistance is.

"* loyalty to the current situation

"* a normal and healthy response

"* dependent on one's personal frame of reference

"* determined by one's ability to adapt to a change

"* determined by one's willingness to adapt to a
change

"* easy to see, if you're looking out for it

Dealing with the Underworld

MAKING SPI WORK

Monday 16 June (TlO2b) S-20
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Making SPI work - Overview

©0 ©
Cu rre >Ftr

situatio LChangeProcess Futur

"Pain" Obstacles Remedy

Loyalty

Making SPI work - Overview

Physical implementation: documents, procedures, tools

Plan Design Implement

Understand AKccep~t ý Ineals

Mental and emotional implementation: hearts and minds

Monday 16 June (T1O2b) 5-21
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Making SPI work - Overview
7

"Monitor resistance I

Pro- Evaluate
active Improvement activities results
measures

Reactive measures ] • .

S\,_SPI project

Making SPI work: Pro-actively
"* Make sure people understand the need for change

"* Make sure people understand the consequences

"* Be prepared to pay the price

"* Let people understand what's going to happen

"* Give people influence

"• Get real "buy-in"

Mouday 16 lune (T102b) S-22
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Making SPI work: Monitoring

"The proof of the pudding

is in the eating"

(so let people eat)

Making SPI work: Monitoring

Look out for hidden
resistance

Monday 16 June (T102b) S-23
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Making SPI work: Monitoring

Welcome it
-it's telling you somethingi!

Making SPI work: Monitoring

Ability

and Positive action
Willingness .

CN~eed/

Monday 16 June (rl02b) S-24
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Making SPI work: Monitoring

Making SPI work: Monitoring

Osupprt fr goas?'.

Elderee f fredom

Mon~day 16 June (r 102b) S-25
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Making SPI work: Re-actively

Open • Confront people with the

Support consequences of the resistance

* Get 'under the surface'

Open 0 Get people to talk 'straight from the

Resistance heart'

* Draw the cause of the resistance out

into the open
Hidden
Resistance 0 Agree ways of dealing with the

resistance that are accceptable.

Making SPI work: Re-actively

Open * Discuss the need for the change

Support • Discuss consequences
A • Discuss 'the price'

Open t Discuss what's going to happen

Resistance * Check degree of influence

* Obtain a real 'buy-in'

Hidden
Resistance
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Making SPI work: Evaluate results

Physical implementation: documents, procedures, tools

Plan Design Implement

ri Uderstand Accpt nt~emalise

Mental and emotional imlnrementation: hearts and minds

Tools - communication

ow do you rally oet.
feel about .

Presentations

* Publication.,

*Workshops

* Surveys
0• Ask the right

• •., ~kll•questions

•Listen "between the
lines"
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Balancing the pro's and con's

The winds of change

AGAINST[ FOR
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Three wishes...

"~,.If you got three
40. wishes, what wouldI. you change around

here?

Why?"

Dealing with the Underworld

p

THE WHOLE STORY
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The whole story (Summary)

* 'The Underworld' is hidden resistance to change

* It has more to do with organisational and individual
issues than with 'PROCESS'

* It tells us that our proactive measures are not
complete

* We need to draw it out into the open and take
reactive measures

* Top Quality communication skills are a "must"

* Communication techniques and tools can help

The whole story

Real and lasting SPI takes
place only when (hidden)
resistance is confronted a
transformed.

This is the heart of SPI
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Accelerated SPI

Wilko van Asseldonk

Topics

"* Nature of the SPI Project

"* Major Changes to the People Involved

"* Forms of Resistance Encountered

"* Lessons Learned

"• Questions
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Context

"* Local for local, development and production

"• Slow SPI programme:

- assessment 1994

- STP / LTP with low targets

- low management awareness

"* Cut back production

What Changed?

"* Decision to start product for existing market

"* New management (BU, development, etc.)

"* Local -) Global: aggressive marketing program

"* Growth of development department (40 -> 120)

"* Sharply increased complexity and software content

"* Significant development lead time reduction

"• Quality risk reduction (mass production)

"* Accelerated SPI program: CMM Level 3 in 9
months
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Nature of the SPI Project

Accelerated SPI: "change or die"

- situation allows extreme end of spectrum

- specific preconditions should be met

Physical Mental &Emotional

Process Approach / _
External Support
Management Sponsorship _
As "Fast & Hard" as Product Development"
Extensive Communication 1

Approach: Characteristics

Prescriptive during definition
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Approach: Characteristics

" Prescriptive during definition ýA•

"* Deployment by local champions *

Approach: Characteristics

"* Prescriptive during definition

"* Deployment by local champions

"• PR/CR for process to transfer ownership
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Approach: Organisation
SM S r Cmkme

SM Cro-4oriv

SPI Project L~drWOLader
IKPA Working Group 2

SPM SM- Deployment A Worng Group n
Communication Ta"kforc- Gr-"

Approach: Process
Define Objftvee

rKPA- -'KPA -KPA- -•----

I I I PractIce Analysis

I I
I • " I I • " °" IModaII nExplain & Review

S, I. -- -- -I .------ --1

Process PoesApoa
Change+1
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External Support

"* Process experts (expert status)

"* Physical implementation

- Process definition

"* Mental & emotional implementation

- Start-up and support deployment

- SPI by walking around

Management Sponsorship

* Budget P
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Management Sponsorship

"* Budget

"* Support
- show awareness and commitment

- include SPI in appraisal

- process focus on project reviews

Management Sponsorship

0 Budget

* Support

- show awareness and commitment

- include SPI in appraisal

- process focus on project reviews

* Involvement

- Steering Committee
- Participate in working groups

M e
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Management Sponsorship

"* Budget

"* Support

- show awareness and commitment

- include SPI in appraisal

- process focus on project reviews

" Involvement

- Steering Committee
- Participate in working groups

" Project parameter flexibility

"Fast & Hard"

Development projects "suffered" =
SPI project should suffer
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"Fast & Hard"

"* Development projects "suffered" z•

SPI project should suffer

"* Growth of organisation size

"Fast & Hard"

"* Development projects "suffered" =

SPI project should suffer
I Growth of organisation size

"* Fast & adequate >> slow & perfect
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Extensive Communication

"* Bulletin Board

"* On-line information

"* Feedback on change proposals

"* SPI newsletter (commercial)

Results

" Planned:

- Level 3 by July 1996

" Actual (independently verified):

- Level 2 potentiality by May 1996

- Level 3 potentiality by October 1996

- Enormous shift towards process mind set

AModay 16 June (T o2b)S.-•.O
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Resistance Prevented

" Starting situation:

-Growth of organisation: no history of way of
working

-Chaos, anarchy, state of survival and the promise
of SPI

" Pro-active

- Communicate situation

- Regular "Process Focus Days" for management

- Transfer ownership of process

Resistance Encountered

* Overload: "Doing SPI as well is too much"

-"We will do the work, you just have to follow"

od

•- - ',, C <•'•' -
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Resistance Encountered

No Time: "I do not have time for that bureaucracy"

- Explain how it can help them relieve pressure

- Explain it as an investment in the future

- Explain that targets will rise again in the future

Resistance Encountered

0 Management: "process is not relevant at our level"

- discuss relevance during "Process Focus Days"

- Explain that management develops the process,

the engineers will develop the product

Monday 16 June (T102b) S-42



Mike 4orreil, Wilko van Asseldonk & Jeroen Brinkman, Dealing With the Unkerworld -
Origin iV Accelerating SP

Lessons Learned
SPI can be accelerated, but:

- Special approach in a special situation
"* Need crisis (organisation in survival mode)
"* No failure history

Requires careful guidance of:
* Mental & emotional change process
0 Approach: organisation & process
* Resistance

- Focus on mental & emotional implementation

Lessons Learned
"* Management sponsorship is crucial (again)

- Initiate SPI project

- Support & involvement

-Align change with shop floor level

"* Know where you are in the change management
spectrum
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Questions

SP

DEALING WITH THE

UNDERWORLD

Case

Jeroen Brinkman RE
Change maker
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The situation 1

' g Changing markets, electronic products.

One big dedicated logistical application
under construction.

System development & -exploitation,
little kingdoms, no clearly defined functions.

sae Burn-out syndrome, lots of distrust
towards the management, learned passivity

The situation 2

s Group of 18 people.

sl Lack of skills & internal procedures.

style Department (barely) managed as a
cost-unit instead as a business-investment.

M
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Change strategy

F4ental change Coach, don'ga c.

•bstacles first participation•

Implementing change••

Specific approach
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I

Buy-In

Buy-in Self- Increase Suggest Remove First
lassessmentl pain solutions obstacles actions

Buy-In

I Kick-off session:
"* we have to do a self-assessment!
0 when is that a success?

"* are there any dos and/or don'ts?

"• after the self assessment we'll come back to you!

Self- [Icr Suggest Remove First

I l sentiI pain solutions obstacles actions

Monday 16 June (T1O2b) S-47

'J11, I ,b'V, jj, - Axeleratins SPI
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Self-assessment

2 Self-assessment:
"* quality of work;
"* culture within the department;

"* perception of management-skills;

"* change potential.

3 Interviews with each individual:

* problems + leisure of (future) work.

Self. I 1Th/e First
lasesmen Iparen .ýti obstacles, atin

Increase pain

4 Feed-back session self-assessment:

"* current situation not OK;

"• there is a bad and a worst option;

* it's not the management but the market

that drives the change;

*The results were fully accepted.

7F7 Se~lf- Increase Suggest Remove First,
assessment I pain solutions oI es actions
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Suggest solutions

5 We showed there was a possible solution:
"* improve procedures and skills AND;

"• restructure the department AND;
• improve the management-control AND;

* manage and coach the change process;

*avoid the burning-platform syndrome.

[p7] Self- Increase Suggest[ ] Fis
Sassessment I pain solutions obstacles actions

Remove obstacles

6 Two-day workshop in order to:

"• confirm sponsorship by upper management;
" confirm the urge to change by customers;
"* define a mission and vision;

"* learn to choose reachable goals;
o discuss the way the manager manages;

"* and have a good time.

7F7 Self-1 I increase Suggest Remove [Ti.V]assessm it pain solutions obstacles actions
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First actions

7 A mix of actions was taken:

* Quick wins: Install a help-desk;

• Test acceptance: Implement time-sheets;

* Secure future changes: Restruct department using
empowerment & self-steering teams;

+-Two other actions, suggested by the employees.

*Employees were made responsible.
% 7 Self-LassmnJ Inc[rease7Eý I elf- Incrase [Suggest eo -Fr7

LiriL sme t K solutions obstacles actions

Reference model

(5 Tranformatio©Curre Future
situatio Situatio

Pain (Collective O Remedy
displeasure) N4-Obstacles Rmd

(solution)

Consequention management
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Lessons learned
"* Don't use audits, instead use a self assessment.

"* Talk (up to a group of 50 people) with each individual.

"• Start with mental change, physical change will follow.

"* Communication-skills are essential for success.

"* Use a participative approach, it needs an initial
investment, but will pay back later.

"* The eating is the proof of the pudding, so let them eat!

* Use the power of a well prepared workshop.

Communication & resistance

[he what-if communication strategy to clarify resistance:

I: I'm afraid of the change

Q: Afraid for what aspect of the change precisely?

A: I'm afraid that my work will become less

pleasurable.

Q: Suppose the pleasure of your work won't change,

for instance because we add pleasurable tasks to
your work, would there be anything else you'll be

afraid of?

A: Yes, that I'll lose influence within the company.

Monday M June (T 102b) .-51
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Communication & resistance 2

Q: Suppose you won't lose your influence, for
instance because we give you an important role in the

change-process, would there be anything else you'll
be afraid of?

A: No, I don't think so.

Q: So, if the pleasure of your work won't change
and you won't lose your influence, then you would
not be afraid of the change anymore?

A: No, then the change is OK for me.

Communication & resistance 3

General rules:

"* Repeat this process until there is nothing left.

"* The last reason mentioned is most likely the moA;t
important one.

"• Let people be precise.

* Always use examples.

* Conclude with a final check.
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Check your own change

Ask the people if they know the answers on the following
two questions:

1 What makes that we need a change?

2 What happens if nothing changes?

Questions?
p •
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Dealing With the Underworld - Accelerating SPI

1. Introduction

As quality management consultants, we are often asked to advise on and to supervise SPI
projects carried out internally within Origin and also by our clients in government, business and
industry. Where applicable, we use models such as CMM, TICKIT, and ITIL to pinpoint areas
for improvement, draw up improvement plans and to manage improvement projects.

But process models tell us generally what is happening (or what is not happening) in the
organisation. Process models do not tell us why these things happen and why other (desirable)
things don't. Process models don't tell us why - despite 'awareness sessions', agreed
improvement plans and adequate support - some improvements have a tendency not to happen
as we have planned. To actually achieve real and lasting improvements, we need to look beyond
the clinical world described by the process models and confront the murky, shifting realities of
'The Underworld'.

'The Underworld' is the term that we have given to those aspects of corporate life which are
seldom visible using rational logic (or process models) alone. They are the aspects governed by
corporate and local cultures, by styles of management, by personal values, beliefs and
perceptions, by assumed priorities, by hidden reward systems, and by political tussles. Like the
90% of an iceberg that's underwater, out 3f sight but steered by the deeper ocean currents, the
underworld has a major influence on what we normally see on the surface of the corporate sea,
including the success or failure of software process improvement plans. We may be puzzled, for
example, why improved planning procedures didn't get the support we'd expected. We may
despair at the difficulty that a management team has in keeping project tracking procedures in
place, or we may be at a loss to explain why a particular project manager is so disinterested in
requirements management.

In this tutorial, we'll be looking more closely at the influence that the 'underworld' plays in
carrying through software process improvements - on an individual level, but also at department
and company level. We'll present some of the methods and that we have used to make 'the
underworld' more visible. And we'll discuss some 'chaaige management' methods that can be

* used to manage 'the underworld'.

2. Close Encounters

Most if not all SPI projects start enthusiastically - well at least someone is enthusiastic even if
it's only the management. Things always seem to go well initially until somewhere along the
line we start to hear things like:
"I don't see how this new tracking process is going to interface to our financial systems..."
"I have a friend who works for company XXXXXX which uses this new tool and they say it's
difficult to use for small projects"
"Well, this idea for handling requirements sounds great in principle, but in practice..."

In other words, we start to encounter some resistance to the project. The above reactions are
typical of discussions on the process itself. We encounter resistance to the SPI project that is
caused purely by doubts about the suitability of the proposed improved process. We can call
this a Close Encounter Of The First Kind.
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We can also encounter a form of resistance that - if looked at closely - really has little to do
with the actual process being proposed but has more to do with potential conflicts between the
proposed process and the established working practices, the culture of the company, personal
freedom of staff etc. When this resistance is voiced openly and honestly and can be discussed
openly, we can call this a Close Encounter of the Second Kind. The following reactions typify
this kind of encounter:
"Well sure it may work for other projects, but we have special circumstances..."
"I'm afraid it just won't work in this department, my senior staff will never go for it..."

We sometimes encounter a third form of resistance that is difficult to put one's finger on. We
may just have the vague feeling that someone who should be involved in a SPI project is
showing remarkably little interest. Even more common is that key people who promised to
invest time and energy in a project are nowhere to be seen when the time comes to actually do
the work - though they may continue to voice public support for the project. We may also
encounter long and/or emotionally charged discussions about issues that seem trivial. This
Close Encounter of the Third Kind is an encounter with what we have come to call 'The
Underworld'. Something - initially hidden from our understanding - is causing unexpected
resistance to a SPI project. Moreover, this resistance is not expressed openly but manifests itself
in unexpected delays in delivering promised results, cancelled appointments, inertia in starting
activities, seemingly endless meetings, misunderstandings, etc.

3 The birds-eye view of SPI

Before we put on our 'change management' boots and wade into 'the underworld' let's zoom
out for a moment and take a bird's-eye view of what SPI is and where it fits into the general
course of organisational development. Whatever the specific goals of a SPI project, all projects
have a common intention of improving the way people work individually and (more often)
work together to produce a desired result. Models such as CMM, ITIL and TICKIT are useful
as guidelines for analysis of the current process to highlight weak spots. Using such models, we
tend to focus on the activities that are, or are not carried out in an IT-organisation. Some models
also go a step further and identify whether there is structural evidence of commitment,
resourcing and monitoring for processes. Assessments based on such models therefore give us a
'snapshot' image of an organisation's processes. For the purpose of process analysis, this is
fine. The snapshot lets us fill in the missing pieces to get a picture of how the improved process
map should look. This helps us to create a vision of what we want to achieve (the desired
result). What the analysis does not tell us however, is how to get there. But to achieve the end
result, we also need an effective change process to get us there. We can symbolise this in figure
2 below.

Current Processes Improved Processes

Change Process
Figure 1: The Change Process 4
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The next logical question is: what do we need to change in the organisation (other than the
process itself) in order to achieve the desired result?

What do we see from a bird's-eye view of an organisation down below? Lots of little people
walking around, talking to each other in meetings and on the phone. Working individually and
in groups to create products, develop ideas, build relationships, achieve individual and common
goals. This is not all 'process'. It is in fact a small community with all the issues of the wider
community, such as political, economical and social issues. People who work in this small
community each have their own individual concerns: job security, growth prospects,
relationships, setting priorities, etc. When we choose to focus on 'process', we tend for the sake
of simplicity to ignore these issues in the work community.

For the purposes of planning and managing major SPI projects however, it is often useful to
take this bird's eye view and include the wider issues. Just think about this for a moment. Can
'process' exist completely independently of these other organisational issues? We may decide
not to focus attention on them - but of course they're there just the same. One of the main
themes of this tutorial is that the organisation's 'process' is in fact strongly interrelated with
other aspects of organisational development - for example with the quality of staff. Another
obvious relationship is the one between 'process' and 'culture'. 'Pretty obvious', you may
think, 'and so what?' Well, so if we start trying to change 'process', we are sooner or later
going to find that it's being held firmly in place by 'quality of staff' or 'culture' or by
something else. A useful model that can help us to take this bird's eye view and understand
where 'process' (and therefore SPI) fits into the wider scope of things is the 7S-model
developed by McKinsy, as shown below.

* '

Figure 2: The 7S-model

The 7-S model recognises seven main aspects of an organisation that are interrelated: strategy,
structure, systems, staff, skills, shared values and management style. These characteristics are
described below.

Monday 16 June (`102b) P - 3



Ii

,Origin BV, 1997 Accelerating SPI

Strategy
What are the organisation's key goals and targets and how does it go about realising
these? How does an IT organisation need to develop in order to continue to meet the
future IT needs of the business? What is its policy on IT systems? Outsourcing?
Strategic Alliances? Which opportunities and threats awe foresee? What are the
relevant strengths and weaknesses?

Structure
What organisational structures enable and prevent things getting done easily? What is
the process structure? What are the characteristics ofthe formal and informal
organisation structures? Is decision-making centralised or decntralised? How is power
distributed in the organisation and how effectively is it used? What communication
structures are in place and how effective are these

Systems
'Systems' are basically the rules, regulations and procedures in use (including
automated systems) that support the strctahre of the organisation Examples of such
systems are the staff assessment system, the reward system, the project cost monitoring
system, the project tracking and reporting system, the software development systems. •
During SPI projects we often look at the systems in use (since these are highly visible)
to tell us about the structures.

Shared Values
Shared Values - another term for 'organisational culture' - are the unwritten rules of an 0
organisation. The implicit - but dominant - assumptions, principles ind values that
determine decisions and behaviour. In other words - 'the way we do things around
here'. Shared values can include, for example, the belief that decentralised
entrepreneurship always strengthens the organisation as a whole in the long term - even
if this means internal competition for market segments. 0

Staff
This item refers to the quality of human resources, primarily in terms of motivation and
training but in also in terms of whether staffig levels are adequate. It also includes the
principles by which staff are selected, assessed and rewarded.

Skills
'Skills' refers to the 'core competences' of the organisation. What are its strengths and
weaknesses? Where do people tend to be good in ? Which types of skills are planned
for and monitored? Which are not? For example, do project leaders have a good
grounding in project management skills or do they tend to be good technical people
who lead by example?

Style
'Style' refers to refers to the dominant management styie, for example Authoritarian?
Participative? Critical? Supportive? Product-W.lented, People-oriented, etc.
Management style usually reflects the underlying culture and makes this visible.

As figure 2 shows, all 7 Ss are in principle interdependent. For example, the systems support
the structures that have evolved together with the management style and the shared values. The
interrelations between these will tend to ensure that they remain consistent. Natural forces will
come into play to resist attempts to change 'process' in ways that are inconsistent with the other
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"* influencing the direction of the future development of the IT organisation, taking into
account the legacies of the past

"* influencing the process of organisational development

5. Resistance to change

We started out by wondering what was going on in The Underworld. Then we zoomed out to
look at the context of SPI in the wider issues of organisational development using the '7-S
model'. Then we went on to consider the effect of local history on the current organisational
and on the potential for further development. Now it's time to get back to 'The Underworld' in
SPI.

Most, if not all SPI projects start with the focus on "process". So we start out for example,
wanting to improve the 'software design' process, or the 'risk management' process or the
'verification and validation' processes. The 'configuration management' process seems to be a
popular area for improvement at other conferences this year.

How does a SPi project actually get started? On the advice of experts? By taking a vote
amongst project leaders? Because management think that this is the most beneficial
improvement step that they can take? Any of these may be possible. Our experience is that most
large scale SPI projects are started by 'IT management' with little real understanding or support
at the lowest levels - with the exception of a few internal 'experts'. So what happens when we
try to develop and implement process improvements? We invariably get a varied response from
different people. We sometimes get an immediate positive response or an immediate negative
response. Often we can get little real response at all. This usually means that the implications of
the project are not fully understood yet. It's possible of course that the implications are well
understood by staff but that it's not seen as 'such a big deal'. This may be the perfect
improvement project - all the 'gain' for no 'pain'. But it's worth asking yourself whether the
improvements thatyou think are going to happen are the same ones that the 'no big deal' people
think are going to happen!

These are the immediate responses, on the basis of which we may decide to take some actions.
But what if we asked the same questions a few weeks later? A few months later? A year later?
Chances are that the responses would be different. Research has shown that people's responses
to a change tend to follow one of two patterns: the 'positive response pattern' or the negative
response pattern'. We're not going to go into too much detail on these patterns in the tutorial •
(because we don't tend to use them much in practice anyway). But the main thing to note is that
responses tend to change and to some extent are predictable. This means that we can't expect to
change a negative response into a positive response overnight - certainly on the basis of logical
arguments alone. It also means that we shouldn't treat an initial positive response as the 'final'
response. Strongly positive responses are likely to become less positive as time goes by and we
can positively influence negative responses. 0

An inherent part of both response patterns is "resistance" to the change. For widely different
reasons (that we'll examine later) all people have an in-built tendency to resist attempts to
change them. Perhaps the most innocent and widely seen form of resistance is simply 'inertia'.
People tend to continue to think and act as they have been used to doing in the past. Even if 0
people genuinely support a new way of working, when the time comes when they individually
have to choose between the old way and the new way there is always a force at work that pulls
them back towards the old way. This force is usually termed 'habit'. It's the same force that
causes people who've recently moved house to leave work and absent-mindedly drive back to
their old neighbourhood. It's the same force that causes people who work in a company that has
changed names answer the phone with the old company name - perhaps months after the
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change. Habits become ingrained and take time (and energy) to wear off. So this kind of
resistance is largely unconscious and is independent of whether someone is for or against the
proposed change. This kind of resistance is always present.

But there is of course another kind of resistance that is related to the perceived nature of the
change. People - often for good reason - can be sceptical as to the benefits of the proposed
change. They may see disadvantages for the organisation or for themselves. They may just
generally feel uneasy about the proposed change. A common reaction is to take a passive but
somewhat defensive position: "We'll wait and see how things turn out". This person is in fact
saying: "I'm not making any firm commitment now. If I see that it's beneficial and safe to
support the change, then I'll support it. But I'm reserving the right to resist the change if it turns
out that the disadvantages outweigh the advantages." Another way of putting it is that the
person is 'sitting on the fence'.

For example, let's assume that an experienced system developer has serious misgivings about
proposed new configuration management procedures. She foresees a high overhead in checking
work in and out, expects delays in solving urgent bugs during integration and has a feeling of
having to submit to 'the system" (which will be administrated by someone junior to her).

She may show open resistance in discussions on the subject, voicing arguments publicly and
privately against the procedures. We then speak of 'overt resistance'. It's out in the open, is
known, and there's no doubt or confusion about where this person stands on the issue.
A second form of resistance is 'covert resistance' which occurs when the resistance is not
voiced openly - or at least not publicly - but nevertheless influences the response of an
individual towards the proposed change. Covert resistance is therefore a much more difficult
form of resistance to deal with. And this brings us to the central theme of this tutorial:

COVERT RESISTANCE IS THE MEANS BY WHICH
'THE UNDERWORLD' MAKES ITSELF KNOWN.

Think about the different ways in which we encounter 'covert resistance' every day:
* people don't seem to have the time they promised to commit to the project
* halfway through the project, people start thinking about "an even better way" of doing

things
"* when it comes down to details, managers just can't seem to agree on new procedures or how

A, to use new tools
"* people spend more time thinking how to work around the new procedures than working

with them
* under time pressure, people resort back to the old ways of doing things
* people somehow manage to create the superficial impression that they've adopted the new

working procedures while in fact nothing much has changed.

6. Interpreting 'Resistance Messages'

Let's now look more closely at the underlying causes of both overt and covert forms of
resistance. To start with we must recognise that the people may or may not be conscious of their
'resistance' and the underlying causes of this. Unconscious resistance to change can be a purely
emotional or intuitive reaction which may even run counter to the person's conscious response
to a SPI proposal, for example in the case of a 'supporter' who unfortunately never seems to be
able to find time to help out on the project. Although unconscious resistance often shows itself
as covert resistance, it can also be shown overtly - for example in emotional outbursts at

0 meetings that are largely unsupported by factual arguments.
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The person may also be consciously aware of the causes for his or her resistance. Ideally, this
type of resistance is shown as 'overt' resistance. The person is able and willing to explain and
discuss the reasons for the resistance. Of course there is also the possibility - at least in theory -
that the person - although consciously aware of the causes of his/her resistance - chooses to opt
for covert resistance. He/she may not feel confident enough to bring the resistance into the open
(if this involves a personal risk)- or may simply calculate that covert resistance will in the end
be more effective. The last type of resistance - covert resistance - of which it seems that the
person in question is perfectly aware but is unwilling to make open, makes for a difficult
atmosphere in which to introduce change. This type of resistance appears to others as
'underhand' or 'manipulative' and quickly leads to feelings of mistrust and to allegations of
"political manoeuvring'.

Some of the main causes of resistance by individuals are listed below:

Lack of political The person has a relatively low level of political support for the goals of
Support the project, in relation to other (potential) projects. This is the most

straightforward cause of resistance to change: in the view of the person
concerned, the benefits do not outweigh the costs (including perhaps the
'cost' of averting attention to a more pressing improvement).

Perceived The person has negative feelings associated with his/her perception of
insecurity, the natuhw of the change. He/she may feel potentially threatened by the
instability, loss of expected results of the change or by the expected change process.
control Because people have a basic need for security, stability, and control over

their environment (The 'Maslow' hierarchy), they naturally resist -
consciously or unconsciously - threats to this security, stability and
control. For example, a manager who rose to his position because of his
ability to get things done in the 'informal organisation' - may resist
moves to formalise processes and procedures and to do things 'by the
book'. People also naturally resist major changes in situations where the
consequences for them personally are not foreseen.

Avoidance of Another natural and basic human reaction is to avoid the discomfort
discomfort caused with having to unlearn old habits and learn new habits. It requires

considerable effort to unlearn old habits, learn to work with new
procedures and tools, develop new working relationships with people etc. •
In periods of change, people can no longer use the 'automatic pilot' for
doing routine things. They have to concentrate on doing things, they
make mistakes and must correct them. People vary as to the level of
discomfort that they can accept while continuing to function properly.
And they vary in terms of the length of time for which they can put up •
with the discomfort before wanting to feel the benefits or at least feel
comfortable again.

Perceived lack of People may feel a lack of personal resources to cope with the change
personal resources process. It's OK to claim that you've no time to deal with change 'under

so much pressure'. It's less OK to publicly admit that you don't have the 0
intellectual wherewithal to fully understand the implications of the
change. It's even less OK to admit that you don't feel competent to run
projects under the new management procedures. Attempts to introduce
new process management procedures can fail if managers are not
comfortable with the underlying concepts of process management. 0

Monday 16 June (T"102b) P - 8
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Fear offailure Everybody wants to support a winning team. People may therefore
hesitate to give public support to an improvement project if they expect
that the project will fail. There may be a history of such failures in the
organisation. There may be a perceived lacs of sponsorship/commitmont
for this specific project, in which case people may avoid taking personal
risks.

Resistance by groups of people has its roots in the factors listed above for individuals, but it is
obviously strengthened due to its being 'bundled'. For example, when a whole project team
decides to boycott departmental testing procedures, with support from the project leader, the
individual resistance patterns are meshed, and therefore stronger than ail equivalent number of
purely individual resistance patterns.

On a wider scale, the 7-S elements of the organisation tend to work together to maintaining the

current equilibrium. For example, attempts to change only the systems of the organisation, will
run into resistance at the point at which the desired change runs contrary to the structure and /or
shared values. Consider for example, a situation where a senior manager gives (without
realising it) a conflicting message to the employees during an important presentation. On the
one hand he may give explicit support to a SPI project that will result in a standard, defined,
software development process to be implemented for all projects. If later in the presentation he
then goes on to praise one of the project teams that were able to deliver a software package
earlier than planned at the request of the customer, he may unknowingly support the tradition of
throwing caution - and standard departmental procedures- to the wind to get 'something'
shipped when required. Most employees will realise that the real rewards are given for fast
delivery - not for adhering to standard procedures. This 'shared value' - that is inconsistent
with the goals of the SPI project - is thereby unwittingly reinforced.

The impact of Shared Values (corporate, departmental or project culture) cannot be
overestimated, because most people in the organisation become unaware of them after they've
been there some time. When SPI project goals are inconsistent with the culture, the culture 41

always wins and the project always (eventually) fails.

To summarise this central part of the tutorial, we can say that "resistance" is:
"* usually a perfectly normal, healthy aversion to losing control, stability or security
* always dependent on one's frame of reference 0
"* determined by one's perceived ability and willingness to adapt to a change, where

'willingness' depends on the perceived personal benefits and costs

7. Making SPI work

OK, this is the bit we've been working up to: how do we actually deal with 'The Underworld' 0
in real life? Given that we now understand why resistance to change occurs, which patterns it
follows and how it manifests itself, what can we do about it? The short answer is probably 'very
little'. Before you despair, let us quickly add that although we can't do much about it, we can
deal with it more productively when we understand it and accept it rather than simply ignoring
it or trying to fight it head on. The following measures can help in minimising resistance.

Explain the need We can ensure that the need for change is fully understood by those
for change involved. In our experience this is the simplest action that managers can

take and is also the action that is most often forgotten or badly handled.
We need to communicate the need for change clearly at levels of the

* organisation. The bigger the change, the more discomfort or uncertainty
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it will involve and the greater the 'pain' has to be. The term 'pain' is used
here to mean that:
"* there is a current or future problem threatening the business, or
"* there is current or future business opportunity that we must take

advantage of.
We then need to show clearly how the proposed change will 'ease the
pain'.

Understand the We can ensure that the true consequences of the change for individual
consequences of the staff are well understood by the sponsors of the SPI project and
change (successively) by each layer of management that must give support to the

change. These implications may for example include changes to the
organisational culture, to established working patterns, or to current
social relationships.

Be prepared to pay We can ensure that the true costs of the changes to individuals and to the
the price of change organisation as a whole are made known to those responsible and that

those responsible are prepared to pay the price of managing and
implementing the change. This commitment to paying the price of
implementing the change must be sustained and made visible within the
organisation. Commitment is visible when the SPI goals are pursued
consistently and creatively and when short-term benefits that are
inconsistent with the SPI goals are rejected. Staff must be left in no doubt
of the support at management levels for the change. Once a critical mass
has been established, many of the 'fence sitters' are likely to jump off.

Tell people in detail We can minimise the ambiguity and uncertainty for the people involved
what is going to by ensuring that the micro-implications for the individual are well
happen and when - understood. We must also allow the time and where possible the direct
then wait for this to involvement of people - to allow emotional commitment to take place as
sink in well as intellectual commitment. The implications of the change take

time to really 'sink in'.

Avoid 'soaked We can also ensure that staff don't have to assimilate too many major
sponges' changes in too short a period of time. Admittedly, what changes are

'major' and what periods of time are 'too short' are very subjective. A 0
general attitude of passive acceptance coupled with a feeling of
powerlessness is a possible indicator that staff have been subjected to too
many changes too quickly and simply do not have the emotional energy
to actively respond to this one.

Reward supportive To reinforce new habits, we can ensure that 'positive behaviour' is 0

behaviour recognised and is consistently rewarded. Also negative behaviour should
not go unnoticed. Obviously, rewards should be withheld from those who
fail to make the adjustments.

Invest sufficient We can ensure that sufficient resources are invested for the change to be •
resources to implemented successfully. Under 'resources' we may think of tooling,
implement the training, time for assimilation, reduction of normal working pressure, etc.
change In particular we must ensure that each person required to support the

change feels - as far as possible - confident that he/she is in a position to
do so. In establishing resource budgets to implement the change, it is 0
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often helpful to bear in mind the potential costs of failure to implement
the change.

Go out looking for We can use some tools and techniques to help track down areas of
resistance and resistance. When we know what we're up against, we can develop
welcome it when measures to reduce the resistance. We can for example hold surveys to
you meet it measure the impact of a proposed change, to measure the support, to

highlight areas of resistance. We can organise discussions to try to bring
resistance out into the open.

Despite the measures described above, we will continue to encounter 'The Underworld'.
However, we should recognise it for what it is -a sign that the person is unhappy with some
aspect of the proposed change - for one or more of the good reasons discussed earlier. Rather
than ignoring or fighting the resistance, we should first do all we can to encourage the
resistance into the open. When we know the specific reasons for the resistance, we become
more able to deal with it constructively, If this fails, then we can creatively apply the measures
above to deal with the possible underlying causes of the resistance. This may reduce the
resistance - or in applying the measures, we may succeed in drawing the cause of the resistance
out into the open.

So to summarise, how can we deal with the underworld?
"* Take preventative measures to minimise the resistance
"* Go looking for it and recognise it when you meet it
"* Respect it - it's trying to tell you something
"• Confront it and try to bring it out into the open
"* Don't suppress it (it will just come back at you later)
"* Come to terms with it and - ideally - transform it (acceptance)

We should note that 'transforming resistance' sometimes means making concessions to our
original plans. It is in our experience better to have 80% of the originally planned 'solution'
securely implemented in the organisation than to hold out in the hope that resistance to the
100% will wear off.

In our experience, real and significant SPI takes place (only ) when the resistance is confronted
and transformed. This transformation of resistance lies in our view at the heart of SPI.

8. Literature

Although the themes of this tutorial arose from our practical experience, we have drawn from
existing literature to explain some of the concepts. In particular, we recognise the following
important sources for this tutorial and recommend these for further reading:

1. Managing at the speed of change: how resilient managers succeed and prosper
where others fail

Daryl Conner
ISBN 0-679-40684-0

2. Kwaliteit & Service: handboek voor organisatievernieuwing en leiderschap
PJ.M. van Esch
ISBN 90-204-2012-7

Monday 16 June (TlO2b) P 11



bu~ac,ý,g Impait &a I ao

Software Process Improvement:
Business Impacts and Value

European SEPG
June 16, 1997
Dave Zubrow

Software Engineering Institute
Carnegie Mellon University
Pittsburgh, Pa 15213
"smCM, Capability Matunity Mlodel, and IDEAL are service narks of Carnegie Mellon Universily
Sponsored by the U. S. Department of Defense
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Objectives

Present data on the impacts of software
process improvement and technology
investments

Discuss issues and considerations for the
measurement of improvement
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Outline

Benefits of Software Process Improvement

Views on CMM Based SPI

Project Management: The First Challenge

Additional Consideration for Improvement

Measuring Impacts

Exercise: Making the Case

Closing
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Impacts of Software Process
Improvement
Studies
"* SEI study of general results
*LOGOS International study of general results
"* AFRT study on cost and schedule

performance
"* SEI survey of predictability, performance,

and customer satisfaction
"* Case studies
"* Estimates of impacts

OWt9 by Carn"MWg.Md L%"nt 4t
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SEI Study of Benefits
Participating Organizations:
Bull HN Schlumberger
GTE Government Siemens Stromberg-
Systems Carlson
Hewlett Packard Texas Instruments

Hughes Aircraft Co. U. S. Air Force
Loral Federal Systems Tinker AFB Air

Logistics Center
Lockheed Sanders U. S. Navy Fleet
Motorola Combat Direction

Northrop Systems Support
Activity

See Herbsleb, J, et al *Benefits of CMM-based SPI:
Initial Results, SE194-TR-13 1994

01907 by C-arn0 U@o U .Uy 5
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Data Profile
Data met criteria for inclusion in this study
Data reported over multiple years 0

Not all organizations provided all types of
results
Caveats
"* unmeasured or unreported results

"* other activities may have contributed to
results

"* do not know if results are typical

@1007 by Carnegi I Un509.
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Types of Results

Cost
Productivity
Schedule
Defects
Business value
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Softwae Engln*d&ng hMStits

Yearly Expenditure on SPI

Dollars per
software engineer per year

2500

2000 2004
1619

1500 1375

1000 858
500 490

A B G D E Organization
(6) (2) (6) (3.5) (2) (Years of SPI)
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Productivity

Gain per year
67%

60% 58%

40%

20% 9% 
12%

% F G H I Organization

(3) (1) (4) (5) (Years of SPI)
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Time to Market

Yearly reduction

23%

20%
15%

10%,

i0%

M N Organization

(3) (6) (Years of SPI)
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Defects

Reduction per year

100% 94%

80% 70%

60% I

40% 3

20% 10% 11%
0% P Q R S T organization

(9) (1.5) (1) (3.5) (3.5) (Years of SPI)

OlM7 by C-mom. M.Nw Un.y

Business Value

Business value ratio
(savings/cost) 8.8
8

6.4
6 5.0

4.0 . 4.2

2

0 U V w x y Organization

(3.5) (6) (6) (5) (3.5) (Years of SPI)

01207 by Cmn." moo. U.K."n

Monday 16 June (1102) S-6

0



O

0

~~- CmW u bmas

Summary of SEI-94-TR13

cost of SPI per
software engineer/yr. $490-2004 $1375 5
gain in productivity
per year 9%-67% 35% 4
reduction in time to
market per year 15%-23% -- 2
reduction in post-
release defects per year 10%-94% 39% 5
business value ratio
(benefit/cost) 4.0-8.8:1 5.0:1 5

Sa tare EnhekVkff

LOGOS International Study*

Background
•Study commissioned by the US Air Force 0
• Quantifiable results on benefits and ROI

Method
* Industry interviews with representatives from

22 industry and government organizations
* 70 questionnaires mailed with a response

rate of 29%
* 33 organizations covered in all

* See Brodman and Johnson 'Return on investment (ROt) from software process
fmprovement as measured by US industry.' Software Process. Pdot Issue, pg. 35-47, 1995
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LOGOS International Study

Maturity Level of organizations in the study

ML1 = 4 (24%/)
ML 2 =7 (41%)
ML3 = 4 (24%/)
ML4 =1 (6%)
ML = 1 (6%)

Note- some organizations did not report their maturity level.

c1a97 by Canirsae Moi reflon in-
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Results of Process Improvement
Initiatives - Benefits

metric categot Mossurimmmt Boeftwtt Realized by Varlous Software organizations'
Productivity Increase in Productivity 10-20%.,90-100%. 50%, 15-2%. 5%. 130%. 12%.

Quaty Rducton , a 25-63%,35%
Dustly edutio inDefcts 10%, 80%, 50-70% 50%

Reduction in Error Rate 4S%
Product Error Rate Froml 2 0 down toO0 11 per thousand sour~ce bries, of code

Fronm 72 down toO 0t3 per thousand non-commented source
statements

Cost Project DollarsSaved to 15tSlt 20t01 4t01 Stat 77101.1 26to1.5tol
Dollars tInvested

Protect Dolltrs Saved $2 million to 3 4 million
Code Probtemsl During 20% ot original value

integration
Decrease in Cost of 50%

Retesting
Cost Savings of Metrics 50.300% 40-290%

Prora
Schtedule Within Estimate 5% of estimate

On-time Deliverables From 51% up to 94% on time
Protect Completion From 50% down to I% late
Savings in Schedule 10%, 20%

Effoon Reduction i, Reweorki 5 to 10%
F romn 40% down to 25% ofeffort
From 41%down to 1% of protect cost

Savings as Test Time 10 tests hours Per one, ana"yis hour1

Benefits weshefown assa range of results withan a asigle organization. results trots difterent orgarnazaasts are separated
by commas At organizations ame not reptresented Source Brodm an arnd Johnssont CrosisTae%. Aprit 1996

0111,17 by Cameege Maeso Utrsse.9
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LOGOS International Summary

Wide variation in results across the
organizations

Identified different definitions of ROI
" government = savings
"* contractors = productivity
"* commercial = decreased time to market,

improved quality

Positive benefits for CMM-based SPI do exist

01997 by C.,9e" Melon U-l*."
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Critical Assertions of the CMM

Predictability and performance by maturity
level

Key process areas

Factors that influence success

Moving up the maturity scale
Usability and implementation

Monday 16 lune (T1020) S-9
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Study on Cost and Schedule
Performance*
Test for correlation between CPI and SPI and
software process maturity level
" CPI = BCWP / ACWP
"* SPI = BCWP / BCWS

Data
* 52 observations of cost, schedule, and

maturity
.31 Projects
.11 DoD contractors
* Used both SPA and SCE data

"S.. Lawks. Flows, & ThordaH 'A corTlatoonal study of the CMM asd software development
performance Crosstak, 8, Septemner 1995. pp 21-25

ciev? by Came"Mef. Udn hmrsft 19
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Co -st

Cost Performance by Maturity
Level

2.0

1.5

1.0

0.5 *V

0.0

ML1 ML2 ML3
See Lawks Flows & Thordohl *A cOrreltiolal study Of the CMM and softwawe devsleret
performance * CrositaN. 8. September 1995. pp 21-25

e1997 by cane.. Meow u-"fwdy
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Schedule Performance by
Maturity Level

2.0
1.5

1.0 1

0.5 . *

0.0•
I I

ML1 ML2 ML3
'Sea LVwks. Fle, &6 Tho"d&N *A corr" o tudy of the CMM an Sot*a deveawprr""
peformace' Crosata 8. September 1995. pp 21-25

01997 by CWF"lW Mftn LnKWq3 21

CPI and SPI Study Summary

Correlations in the expected direction
" least mature organizations more likely to S

have difficulty adhering to cost and schedule
baseline

"• more mature organizations more likely to
have on-baseline cost and schedule
performance

Reduced variation in CPI with increasing
maturity

Reduced variation in SPI in moving from MLI to
ML2

01"? by C&n," Mq05 L^MSf
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Post-Appraisal Survey* Goals
Address previous shortcomings
"* representative data
"* broader view of each organization

Information about
"* value of appraisals
"* predictability and performance
"* factors that distinguish success and failure

See Golkenson and ,erteleb. 'After Moe appraisal: A systematic suvey of process
improvement, its benefits, and factors that influence success.' SEI 95-TR.009.

o*17 by Cca. Mom UM u..n.a
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The Post-Appraisal Survey

Appraisals in SEI database from 1992 and 1993

Responses from 138 people, 56 appraisals

Have 83% return rate (138 of 167)

Questionnaires received from...

"• SEPG member (44)

"* senior technical person (47)

"* project manager (47)

0120? by Carna"e Mfby LUwe 4l,
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Predictability
Percent of Respondents Reporting "Excellent" or 'Good"

10 0 % ,- - ----**, ------ *-- -1---I

. ...................... ...... m ee "schedule*

----..................................... bu.e

Initial Repeatable Defined

01997 by CWi." Mft LUWM"

Performance
Percent of Respondents Reporting "Excellent' or "Good"

100% ------------------------ product quality*
................. ..... ....................... productivity*

80% a Repea-ab- Def------ ned---
OIU? by..........b

yjn r~y .p ............. ~ 4 r ' w t i n~ ......

6 0 ----- ------------------

......... 1 6. .... ..............3

4 0 % --- --- --- --- --- --- --- --- --- --- --- ---



Intangibles
Percent of Respondents Reporting "Excellent* or "Good*

lo % ---------------------------- -. custom er
satisfaction*

60% -------------------- --------- staff m orale*

..n ...t..a.. Rep ...tab .e De---- ned

Someia ReentCasle Studines

Boeing Space Transportation Systems

Hewlett Packard Software Engineering Systems
Division

SAIC Health Technology Group

Bellcore

61997 bV CWNW MON LbUmm"
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Boeing Space Transportation Systems
Reduced Defects and Rework

- Later phase defects reduced from 31% to 4%

Improved Productivity by 62%

Improved Cycle Time by 36%

Improved Product Performance
* more accurate satellite delivery

Improved Customer Satisfaction by more than
10%

Source: John 0. Vu, SEPG 1997 Presentation

OtTg? bv Canf.. mom uL-ft 29

Hewlett Packard
Challenge: ML 3 in 36 months

Improvement run as a project

Deployment/adoption progress monitored a nd
measured

Benefits in 12 months
"* reduced cycle time from 21 to 14 months
"* open major defects reduced from 4.6 to 1.6
"* fewer missed deadlines
"* ROI of 9:1 (savings of $2Miyr)

Source: Lowe and Cox, 'implementing thie capability maturity model for software development.*
Hewlett Packard Journal, August 1996

019b7 by C.uM.g( M~12b UN-1
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SAIC Health Technology Group

Time series over multiple releases

Production: rate of code development and
modification up 30%

Developer productivity: 12% per year

1-Year Error Rate reduced by 71%

Approximately 50% improvement in customer
satisfaction

Source: Lane and Zubrow. 'Integrating measurement with improvement an action-onented approach,
Proceedings of the International Conference on Software Engineering, 1997

01997 by C-9 MOM LMStwlfd

Bellcore

Dramatic reduction in defects
"* 10x lower than industry average S
"* exceeds best in class

Customer satisfaction improved from 60% in
1992 to 91% in 1996

9 hr cut over
"* Add 888 to 800 system
"* No reported defects

Source: Bird-of-a-feather session. SEPG 97 and Beilcore press release. Feb 5, 1997

01997 by CM. M w U-wn.*f
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Business Impacts and Value

Estimates of Improvement

MLI ML2 ML3 ML4 ML5

Defects Delivered' .75 .44 .27 .14 .05
(per function point)

Cost' in $m 5.4 1.3 .7 .4 .15 0
(hypothetical 200 KLOC project)

1 Jones. C "Software benchmarktng," IEEE Computer. pg 102-103, October 1995

2 Rifkin. S. "The Bus•ness Case for Software Process Improvement," Master Systems, 1993
01907 by Cann MdOW tnLrt 33

ML1 vs ML 3 Benefit Ratio*

NfI) S0

Peak Staff

Lninflated Cast

Effort

Time

0 I 2 3 4 S 6

Benefit Ratio
Putnam, L "The Pconomic value of moving up the SEI Scale.' Quantitative Software

Management. Inc, 1993.
01gu7 by C-W MWeo Un•ty
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Summary of CMM-based SPI
Impacts and Studies
Empirical studies show positive impacts on
organizational performance

Wide variance in results reported in the literature

Evidence developing to support performance
differences across maturity levels

Empirical data still in a relatively immature state

Many estimates and extrapolations of change
across maturity levels

@199? by Cwnwe m ebwn Lhws" 35
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Outline

Benefit of Software Process Improvement

"Views on CMM Based SPI

Project Management: The First Challenge

Additional Consideration for Improvement

Measuring Impacts

Exercise: Making the Case

Closing
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Views on CMM Based SPI

Some debate

"After the appraisal..." (SEI 95-TR-009)

01997 by G-800 man MSW ~54.~S 37
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CMM - The Right Medicine?

Absolutely not.., say James Bach and Tom
DeMarco

Of course... say Bill Curtis and Watts Humphrey

Yes, but...

01 N7 by C~ %WM Wf y 18
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Everybody Knows That.

The CMMsm causes
runaway
bureaucracy.

CMM-based SPI
squelches creativity.

Appraisals neglect
important issues.

Appraisals are not
worth the expense.

CMM and Capability Maturity Model are service marks of Carnegie Mellon University.

01907 by Ce-Wn Mmom umsN 39

Routine processes are
handled more efficiently.

Technical people are
freed for technical tasks.

Appraisals provide
essential focus and
prioritization of issues.

Appraisals are well
worth the investment.

Monday 16 June (1102c) S-20
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Post-Appraisal Survey* Goals

Address previous shortcomings
"* representative data
"* broader view of each organization

Information about
"* value of appraisals
"• predictability and performance
"* factors that distinguish success and failure

See After the appraisal: A systematic survey of SEI 95-TR-009.

019W7 by C-"qi. M.b, U.MWfy 41

Survey Questions

Asked questions about

"• the appraisal

"• problems and successes in addressing
findings and recommendations

"* the organization and the SPI effort

61ff? by Can.* IU~ A.1&1y"
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Appraisal Worthwhile?

accurately identified problems 98%

accurately identified strengths 92%

CMM - valuable roadmap 86%

SPI based on appraisa 90%

"The assessment was well 740%
worth the money and effort0

we spent; it had a major 0 20 40 60 80 100
positive effect on the % agree or strongly agree

SPI Progress

action plans 96%

process action teams 89%

changes in pilot projects 18%

changes throughout 18%
organization - no pilots 18%

pilots and throughout 35%

0 25 50 75 100
Percent

01"t7 b , Cwnw M U.t • U M4
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Degree of SPI Success

success throughout 8%
organization

substantial 23%

moderate 26%

limited 30%

little if any thus far 14%

0 10 20 30 40 50
Percent

01997 by Cwr.gs Msftn Uramsid

Potential SPI Problems
SPI counter-

productive

neglect non- 10%
CMM issues

more rigid, 6
bureaucratic

SPI overcome
by events 42%

SPI suffered -2%
resource limitations 72%

need more guidance 67%
on how to improve

need more mentong 57%
and assistane o o

20 40 60 810 1100
% agree or strongly agree

01"97 Wf CWM" Maw URK*o 9 46
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Willingness to Take Risk
100%-- Substantial or moderate

80%- 36?4/ 79%

60%

42%
40%o0

20%--

initial repeatable defined

Gin? by C- n.gif. Um"*,"Ny
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Highly Successful Efforts...

Senior management actively monitors SPI
progress

Clearly stated, well understood SPI goals

Staff time I resources dedicated to process
improvement

Clear, compensated assignment of
responsibility

SEPG staffed by highly respected people

Technical staff Is involved in improvement

Monday 16 June (T102c) S-24
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0

Less Successful Efforts...

Organizational politics
Turf guarding

Cynicism from previous unsuccessful
improvement experiences

Belief that SPI "gets in the way of real work"

Need more guidance on how to improve, not
just what

©1•97 by C.We M.ta U&NLif

Outline

Benefit of Software Process Improvement

Views on CMM-based SPI

•-.- Project Management: The First Challenge

Additional Consideration for Improvement

Measuring Impacts

Exercise: Making the Case

Closing
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Project Management Processes are
a Problem
"Project management issues emerge as the
main reasons for runaway projects." KPMG

"[l"he most Important software productivity
and quality improvements today are
management..driven." SRI International

"What we have found is that most projects fail
because of people and project management
concerns ...." R. Thomsett

"Software project management in 1994 is very
amateurish work." C. Jones

©O¶U7 b C negS Mere unn

. il

Getting to the Repeatable Level

Conventional wisdom
* Get project management under control first

Questions to be answered
• Which KPAs are the biggest challenges?
* What are the differences between successful
and unsuccessful organizations?

oln? b~CN. U• , W• f '2
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KPAs Included in Findings of
Initial Level Organizations*

SCM M. .

SSM

........................

0 10 20 30 40 50 60 70 80 90 100
Percent of Organizations with Findings in each KPA

SowCe Hers WwdZbwDIoi nU g i im~ , -bond SPI,' SEI 95-TR4)W

. SO Alidw

Differences Between First Assessments

SCM

SQA

SSM

SPTO

SpP

RM

0 10 20 30 40 ~50 60 70 80 90 100

Percent of Organizations with Findings in each KPA
Gin? by car.%"mea Mdn""~m~
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Second Assessments
Level 2 Organizations

SSM

SPP

0 10 20 30 40 50 60 70 s0 90 100

Percent of Organizations with Findings in each KPA
01997 byV CW Maim Lm..fif

U-1f

Second Assessments Level 2
versus Level 1

RCM

0 0 2 3 0 5 6 0 80 9 0

Pecn fOraiain wt idns nec P

elS byC.ThO Lb~
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Sample Findings
Software Project Planning

Maior Issues
"Projects are Initiated witout proper planning."

Minor Issues
"Estimating techniques for Object-orlented software at
embryonic tage."H

"Support disciplines (e.g., CM, SQA) sometimes not
included in small bids."

@¶U7 by C-m.O. MW LkiW.Uy

Sample Findings
Project Tracking & Oversight

Major Issues
"Inadequate tracking of actuals to estimates."

Minor Issues
"Perception that many measures are collected but not
always used for project tracking and replanning."

Monday 16 June (T1020) S-29
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Key Practice Area (KPA) Profiles
for Organizations Assessed at Level 1 (going for 2)

-M-I-

8asd an 72 IP aumewents. Souro: Cmwunity Miftiny ProN Updte, NOvembw 1996
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Outline
Benefit of Software Process Improvement

Views on CMM Based SPI

Project Management: The First Challenge

-> Additional Consideration for Improvement

Measuring Impacts

Exercise: Making the Case

Closing
01907 bY CWrnqW MUftneY 50
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0

Softwws Enmm~eonl

Organizational Performance

PEOPLE

PROCESS TECHNOLOGY

Major determinants of software cost
schedule, and quality performance

S 01W? byCn •. hi.,tl.•

by hudhi "f.U0

Impacts of Technology Investment

SRI Case Tool Report

Software Productivity Research Estimates

Monday 16 June (T 102c) S-31
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SRI CASE Tool Study

Case studies of the investment and use of tools

Short reviews of CASE technologies

Investigation of management issues

source Dewey, R 'Softwars erugausrui tedhnology and managemient the search for highi perfoumance solutions'
S RI Internationael, Report no. 762. 1988,

91997 by Cunuqe. Udeln iulurs" 6

C-g C.Gn Un-ityn

A & ciilasirEngineering Instt5

Productivity Results -Selected Cases
Company
/Organtraticin Actions Reported Results
Bell Canada Reengineered COBOL payroll application 44% reduction in maintenance costs
Morgan Stanley Uses fourth-generation language (4GL): 2-ta-i productivity gain over COBOL

Natural
University of Uses 4GL: LINC 1 0-to-i1 gain per function point over
Auckland COBOL and PL/1
Du Pont Uses Cortex's Application Factory 6-to-i productivity gain over

other methods
AMON Corp Uses its own artificial intelligence 5- to 15-to-i gains reported by

product, ADS customers
Millikien Uses Transform by Transform Logic Minimum of 2-to-I gain over

other methods
Federal Express Uses Teamwork by Cadre 2-to-i productivity gain over

other methods
Bank of Amenica Uses Nomad-2 1 0-to-i productivity gain where used
CNA Insurance Cos. Uses IBM s Joint Application Design (JAD) 50% productivity gain
Higher Order Software Uses its own product, USE. IT 4-to-i productivity gain in controlled

test
Hartford Insurance Uses CASE workstations 2-to-i productivity gain
Raytheon Missile Has developed libraries for reuse of 60% productivity gain

commercial stations
Lockheed uses Ada Environment 50% productivity gain over older

methods
Hughes Aircraft Has developed libraries for reuse 50% productivity gain

Source Dewey R 'Software egwueerrig Iiewinology and managemnent the searchfotr high performiance soluilos'
SRI Iniernational, Report no 162. 1988

el1e? byC c-ue M11.1oriteuiaiiy
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dusmnea impacts and Value

Building Software Productivity

Artificial Knowedge-Basd Assistance
Inteligence

CASE ,Hardware Assistance
.Integration

Tools and ,Fourth-Generation Languages
Languages -Reuse

-Joint Development

Methodologies :Standardiation
•Structured, Engineeri•g Onentation

-Project Management
*Phase-Specftc Methods

Management -Organization
Factors :Contro

.Planning
*Motbvation

Source SRI Warnutonial, 19
01997 by Cinqi y M4o 6
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People Impacts and Approaches

"Ignorance of performance management issues
is probably the single greatest explanation for
the failure of ... technologies" Yourdon, Decline
and Fall of the American Programmer, 1992, pg,
67.

Approaches to people issues
" People CMM to address management issues
" PSP to improve engineer performance

Mouhday 16h9( Inq102 S-33
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P-CMM Description

Procrn Categoris
BaiIdbig IMclivatin

Ih~tulty Deveiaptng towmnsmd midenuia~ngl Suting
Levels Caaw" aI im,. pelfomtunCO tie waIt arc*

* wni Comin~ue aicnwoo nnwc.Opundidu Omaecy

cry imn:1t ameos
Managed TAlienmer UwqYsa

Camnccy

D.Parned Know'" cultue Plowing
and SWUg Im

z Trinomgpesawwu"i

CopaShb1sen mmwdcmon

01697 by CWnlq.. Mawn Wowly 67

* Camnm M~ .k" -otreEniern %Wnts

Personal Software Process (PSP)

Team oftwre Pojec

PSP3Procss Poces

CVCA drelox Me --- w = --a maogene0

0199769nmo Outlay Mdc. Imldc*W
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Business impacts and Value

PSP Overview

The PSP is a disciplined process for
engineers to use for software development
and other structured personal tasks

It is extendable to larger-scale team or
project development.

Engineers learn to practice disciplined
methods that dramatically improve their
performance.

01997 by Cene" Me llont91190

Programmer Productivity

Wide variation
"* Sackman, Erikson and Grant (1968) 8:1
"* Boehm (1981) 4:1
"* McGarry (1982) 8:1
" Jones (1985) 50%

reduction in maintenance costs
"* PSP results show wide variation initially

01297 by Cwnwgpe Mellon Unav l,
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The PSP Helps Engineers

With PSP engineers:
* gather process measurements
- define their own processes
- manage and improve their processes
* follow a ML5 personal process.

This helps them to:
"* make commitments they can meet
"* better manage their work
* resist unreasonable commitment

pressures

Gin "7 CoW r.•Mfkt~n unkwot 7

Olb yC- nws Mo. tkh-Ml,

The PSP Helps Organizations

The PSP supports organizational process
improvement in several ways.
* improves overall engineering r iability
- gets engineers to participate i,
organizational process improvement

-accelerates organizational improvement

The PSP is an appropriate technology for:
- large and small organizations
- organizations at ML2 and above
- strong ML1 organizations

01o7 1" cam" TI2 u w-6
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Susiness Inpacts and Value

Average PSP Improvement

From data on 104 engineers through 1995
- total number of defects injected declined
by 58%

: defects found in test were reduced by 72%
* average productivity Improved by 21%

While these numbers varied by individual:
-most improved defect levels significantly
-most had higher productivity

New results confirm significant impacts on
individual engineers

OWtH by Ca.."e U mm Lt~W y13

Summary of Improvement

Technology investment
- need foundation in process and management

to reap benefits

People factors
"• wide variation in performance
"* can be enhanced through managerial
attention and individual training

Both technology and people impacts contribute
to and are enabled by a strong process
capability

oM99a by Crngie MTo 10, 20lyS-
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Additional Consideration for Improvement

-- I Measuring Impacts

Exercise: Making the Case

Closing
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A dilemma

"[practitioners tend to] believe that most of
these 'breakthroughs' are at best unproven,
and at worst malicious, counterproductive
mischief." R. Glass

"[Ulntil some method of standardizing the
collection and analysis of data is defined, there
will be no way of determining how accurately
process improvement return can be predicted
or measured." Brodman and Johnson

Monday 16 June (Tl02c) S-38
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But....

The demand for experiential data is great
- justify proposals
"* evaluate proposals
"* benchmarking
"* decision making

Evaluating the quality of data can be tricky

b1y7 y Cwg W~ Un."" 77

C '-"M-6-. -

Measuring Impacts

The Cost Benefit Equation

Making causal connections

Do the results apply to my organization

Advice to the Analyst

Advice to the Consumer

DiN? by Ca",q. M UnMtowty "
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A CoA3 Benefit Equation

ROI = Savings / Cost of Improvement

Savings = ?

Cost of Improvement = ?

How do we deal with time?

01997 by CnM U. UM~ Msft 79

7 C. mW M-W Lw-

How do you measure savings?

Savings = costs not incurred

Estimate of what would have been spent

Intangible and non-quantified benefits

Externalities

w1W? by C.'". Mf9 W...'4y
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Cost of Improvement

What do you include?

How long do you include it?

Can the costs of improvement and costs of
operations be segmented?

01"7, by C-N.g Mft n USIj

* C-." Mh. k-m

Accounting for time

How should costs and benefits be aligned?

Over what time period are savings assigned to
costs?

How are future savings estimated?

Are improvements amortized?

61957 by C.11"" MITI2I LSM-
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What caused the change?

Where in the process are measurements made?
Are the measures being analyzed based on the
same definition?

Do we really know what's different in the
process? Did the people change? Did the
technology change?

01W7 bY Cam".e m b nM,-l" qy

Do the results apply to my
organization?
Did participants in the study have a similar
process? use similar technology?

Do they build a similar product?

Are they subject to similar regulations? similar
market pressures?

Are the participants of a similar size? a similar
age? similar health?

How specific is your need?

0DIM by CN-W MNW• Undely I
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Progression towards a Balanced View
Internal External

4 Actual$
Process What we
Maturity ha

3
Estimates

What others
have done?

2

Assumptions

Source of Data or Information
01097 by CWW9W MU. LfUt-at

Advice to the Analyst

Specify a model in advance and get agreement

Be creative about measures

Know and understand the data

Differentiate between results and inferences or
interpretations

Seek to improve your models, measures, and data

Match the investment in measurement and analysis
to the magnitude of decisions supported

IW7g& bCO CanRwSO U.n *"MM
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Advice to the Consumer
Are the data and analytical methods explained
in sufficient detail so that you understand
them?

Do the data and the results support the
conclusions drawn?
"* speaking beyond the data
"• correlation vs causality

What else might explain the results?
* alternative models, rival hypotheses

Does the confidence level of the results match
the magnitude of the decision to be made?

01g97 by Cwruwe Moon LUWAn 9y
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Closing
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Exercise: Making the Case

Divide into two groups: analysts and decision
makers

Analysts: Present the case for establishing a
CMM-based SPI initiative using the slides from
the workshop andlor ones you create

Decision Maker: Comment and critique the
case and make a decision

Time: 15 minutes to prepare, 10 minutes to 0
present, 5 minutes for comment and critique,
10 minutes for debrief

01297 by C1 Mio Uk*4~ 999ft 69
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Outline

Benefit of Software Process Improvement

Views on CMM Based SPI

Project Management: The First Challenge

Additional Consideration for Improvement e

Measuring Impacts

Making the Case

•-> Closing
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SoEtwawre E g ks InUtt

Closing - 1

Growing literature and evidence documenting
positive impacts from CMM-based SPI
"* not just improved process maturity
"* significant returns on investment

Important to consider people and technology
as well

Evidence is mounting but basis for prediction
and generalization is still immature

Wide variation in the results of studies and
estimates

01927 by Cwknle Meoon Ir.ktnly
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Softwws Engkufg InWlfut

Closing - 2

Need a transition strategy as well as the CMM

Be explicit about models and use them to focus
measurement

Document your assumptions and strive to
replace them with data

Use data to know your organization

Be a smart consumer of SPI and technology
innovation data and analyses

C'"7 by C-*Dw Mft Un-.y
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0

Questions?

Thank you!

01o01 by C1n6u Mee (T0t2c)-4
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CM•A Leves 2 & 3

Effective onpleentoa•n of CMM L2 & 13

Effective implementation of
L2 and L3

Magnus Ahigren & Christophe Debou

European SEPG '97, Amsterdam

IA II
.0 ~~o9'ý AhIVe.& ý t& O-tooh e

Effecive ImpLementation of CMM L2 & 1 I

Software Issues

° What would you consider being the biggest software issue
your organisation is currently facing?

o7

hAW ANW & CtWuO0, Oeloý

02
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LMM Leveis 1 3

Effecive 1eMementoa-, of CMM L2 & 13

Purpose

* Give understanding of principles behind process
improvement

- Give insight in differences between process improvement
moving towards level 2 and moving towards level 3

• Provide tips and guidelines for your process improvement •
effort

* Give examples of unorthodox ways of increasing process
maturity

* Give possibility to reflect on your own situation

.6 ~MOg-, AN7gýn CN~tOpI, Debo

Effective Implementation of CMM 12 & 13j

Agenda

e Introduction

- CBMM Overview

- Characteristics of levels 2 And 3

* Improvement programme cycle
- Level 2

- Level 3

o Example of effective implementation of CMM practices

a-nday tel Iun CfloOVd Debo-
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Effeclive Implementation of CMM L2 & L3J

Capability maturity Model Objectives

CMM is TQM with a software view, is based on state-of-
the-art SW Engineering practices and helps organisations:

- Characterise the matuny of their process

- Establish goals for process improvement

- Set priorities for immediate actions

- Envision culture of software excellence

a Am

mog- Aehr & Ch?•OIp DewO.

EffeOve Implementation of CMM 12 & Q3

The Capability Maturity Model
cononUWA • Levelr -- I

--mp- . IOptmizig I 
*

prem r-Gvem 4:I ;t chowg

conr l l Manged I

rfl~on Imeie j NW"ag N"l

dI~cIP•lIWc/7 mwl gsmeoi

VIII FIMogný A 4pa ChtrtopIh DbO-
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CMM Levels 2 & 3

Effective Implementation of CMM 12 & 13

CMM architecture
Level Focus Key Process Areas

Optimizing Continuous proces Dellsot preveI~iO
(51 )rvowi Tec.hnolgy hange ngts

Manage Product and Qkud~anttai proces Mglan
(4) proes quality Softwars quality managemnwt

Organization process focus
DefnedOrgniztio process definition

De3ind enineerng I software manaemen()process Sotwr prdc ngin sering
Intergop coord~nto

Requiremnents management
Repsfale ~(e uimnagemnent Software project planning

R (2) bl s=coro tnlment Software proettakn n vrih
proces software sucnratmngemnent

Software quality assurance
Inital_()_ Heoes Software configuration managemnent

3 'og-~ Ahtre. & C~noph Deoý

Effective Implementation of CMM L2 & L3

CMM Level 2 Key Process Areas

"* Requirements Management

"* Software Project Planning

"* Software Project Tracking and Oversight

"* Software Subcontract Managemnen

"* Soft-ware Quality Assurance

"* Software Configuration Management0

LolsW M09- Ahkgý & CW0Dei-phOu~
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CMM Lawh 2 & 3

I

CMM Level 3 Key Process Areas

"* Organisaton Process Focus

"* Organisation Process Definition

"* Training Programme

"* Integrated Software Management

"* Software Product Engineering

"* Intergroup Co-ordination

"" Peer Reviews

SW IM* ý<W - CrvWOo' 30co

Effective Implementotion of CMM L2 & L3 0

Levels 2 and 3 characteristics (1)
Level 2 Level 3

- Stabdisnmg the environment - Installing a common process

- Management establishes process - ()rganisation establishes a
discipline process framework

- Processes are protected within - ()rganisational process is
projects tailored to projects

- Successful processes are repeated - Best practices are transferred

- .\ culture of commitment is being across the organisation
built - A culture of engineering is built 0

- Basic management discipline is - Management and technical
installed practices are integrated,

- Technical practices are not fully documented. used and living

defined

V11 I Mognv Amdpw & 0-topi, 00,
'0

M •
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CMM Ltv& 2 & 3

SEffetive IMm ent'lion ot CMM L2 & 03

Levels 2 and 3 characteristics (2)
Level 2 Level 3

- Some historical data is available - Organisanon-wtde database is

- Improvements are focused on available and used

prolects - Formal focus on process

- Product baselines arc estabhshcd itmprovment exists (SI-P(;)

and controlled - People are systematically

- Process capability for meeting trained to perform their task

schedule - Process capabilty for meeting

schedule, cost and functionality
targets

Effective Implementtion of CMM L2 & L3

Improvement Cycles
"* Shewhart PDCA cycle

" SEL Quality Improvement Paradigm: Experimental 0

Software Engineering (1985)

"* ami (Application of Metrics in Industry): goal-oriented and
metrics driven improvement cycle (1992)

"* SEI IDEAL (1995)

" SPICE Guide for Use in Proce s Improvement (1995)

WilM~g AI~S & Cp OftO~ 2ebMe
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CN• Levels 2 & 3

9

Effective Wro~temeutoron of CMM 12 & 13

PDCA Cycle

~ACT PLAN

JCHECK DOW

.6 M AognIe & Cht.•oph Debo,,

Effective Impternentation of CMM L2 & 13

SEL Quality Improvement Paradigm
PACKAGINGS[Standard/Policies

AvCorporate Gimdebooks
Loop

ASSESSING (Eipeori blt

Set ghooalsfor imprvement to your business

Execute processes
Analyse date (impact of change)

UNDERSTANDING

Characterise your software business (process, products):
§ -How do I do business today (standards, technique, w time in testing, .)SWhat are my product characteristics (error rates, productivity, complexity)

MondayMOVA Aune L1 Cr1d) De-
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CMM Levels 2 & 3

Eflecflve kremeritotlon of CMM L2 & 0~

IDEAL Life Cycle (SEI)

Diagosin Esablihin

SPC SMabis steps
Moitiator perfrma. SuNOnWpovm

E Damgnosgain
organistablishiee

Montiti r p poess rac S tinip

impprovement

Preparec andulondand

.66
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I

IEffective iempefntotio f CMM L2 &L3

Conclusion
"* All those strategies/paradigms are completely sound,

- only thei level of abstraction only the action planning phase differs,
specially in techniques to be used.

"* Select a paradigm/Apply a set of principles that makes sense
in your context

Level 2: Level 3:

- Realistic planning is crucial - A more well defined process for

- A life cycle with pre-defined process improvement is

milestones is equired possible

- People is the Key issue - Roles and activities better
defined

vl W. Mm - 1g & Ci•sWO Do $

[Effective Implementation of CMM L2 & L3

IDEAL - framework for this presentation
This is NOT a presentation of the IDEAL life cyde

The presentation contains process improvement best practices

IDE•XL framework will help to keep track during the presentation 0
Learning

~cting

Initiating

Diagnosing Establishing

MOW AhOW~ & CNftVt1 Oeoý
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(MM Levels 2 &3

Effeclive enlW.rtoiaon Ot CMM L2 & 03

Buidin a hard nfflaflngn

". Mobilising for change
"• Buildig a shared vision

"* Generating the improvement strategy
"• Establish business measures

"• Training and orientation
"* Establishing the improvement infrastructure

Esgn A N & Chm'oPh Deboý

Effective ImpLeernetotian of CMM L2 & 0.

Mobilising for change

"* Mobilisation is the means of creating shared motivation and
commitment to achieve a common set of goals. 0

"* It governs the process of mustering the mental energy
needed to feed the change process.

0

S Source (cGouiflart and Kdlly - 1995)

a0 MoV" Ahr• & ANwk Deb
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CMM Levek 2 & 3

[Effective Wnptwtaton ot CMM L2 & 3

Moblllsing for change

"* Building motivation and understanding that

change/improvement is necessary for future business

"* Changeability is perceived to be one of the most important
characteristics for a company to survive

"* The ability to create mobilisation will be a key driver to

increase changeability

- identif, aid/or envision the challenge
- make the challenge concrete

- communicate the challenge to all involved

3 "fls *IQh CýWop, !

Effective Implementation of CMM L2 & L3

Example of challenges

• Perceived problems, e.g.

- Measurable , e.g. deliveries X months late, number of defects in

delivered products

- Guts feeling
- Customer complaints

• Future scenarios

- if obvious problems do not exist

- to prepare for future competitiveness and market desire

Mogý~ Ah gpn & CI9Pfr~h Oebm 222

0
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[ Ef.ctve . me1t ofc Cn L3 o

Ericsson corporate motivation
• SW represents an increasing share of total R&D expenditure

• The cost of poor software quality is increasing as a
percentage of R&D, 1993 estimates for just TR handling -

USD 250 million
0 The competition has identified SW as a key issue, Motorola

introduces the 6 sigma concepts into SW, also claiming to be

at CMM level 3 with all their design centres 1995

* SW is the number one enabler to address new market

opportunities, e.g. PCS, multimedia etc.

.0 ~~'O9 ig, A. Cý"~,Ov 3eo

Effective Implementation of CMM L2 & L3 f

Ericsson Communicatie B.V.
"* Ericsson Telecommunicatie B.V. situation

"* Big trouble

"* Almost lost its major customer

"• Close to be thrown out of AXE-10 standard design

"* Reasons for status

"* Late deliveries

"* High fault density

Turbulent management situation

"* Changes to requirements not adequately managed

CMM level I at assessment in 1994

.0I Wlgný AY~ & CtM~oPt DftW
24
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(MM Leveis I & 3

Cffective Implemenlotion of CMM L2 & L3

Incentives for measurable motivation

* Management get many requests for investnents

- Increased marketing organisation

- IT equipment

- CASE tools

* Executives want numbers

- if you make sense they will listen

- they must justify investment in improvements

There is generally data

-may be ust "laying" around

5P .sA•'O9 m & A C"'op- Det-o

Effective Implementofion of CMM L2 &L3

Provide a road map

. Gather obvious data that affect cost, schedule or quality
A - w of missed delivery dates

- w of schedule overrun

- # of defects per KSLOC or FP delivered to customer

- cost of servicing customer complaints

- w of development time spent in rework

- cost of fixing defects late

0 Be careful when presenting data

- explain the limitations

- bin extrapolating

MCoWv, AKVn & Chfopto DlbM
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Effective Impoementafon of CMM L2 & 13

Future scenarios

* Adequately long horizon, e.g. year 2002 scenario

* Develop several scenarios for different potential futures

i lnvolve different persons with different background
- managers, project managers, designers, testers, requirements people

- external sources of information (readings, consultants)

* Investigate

- possible developments in the domain
- what it takes to be competitive in that domain

Effective Implementation of CMM L2 & 13

Achieving Mobilisation

* Understand current challenges

* Identify what challenges that can be addressed by process
improvements
- many challenges has to do by other means e.g. product strategies,

market strategies and re-organisations

' There must always be a bottom line business need for the
process improvement activities

Communicate, communicate, communicate

Understand WHY you want to do SPI

MOW- nAeO Ni& lOftph 0-14
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I

Effective Implementation of CMM L2 & 13

Achieving Mobilisation

Level 2 Level 3

- Build a business case - Re-evaluate the business case

- Management must be - Define and use data to support

committed to business case the business case

- Use data if available, if not get - Make a cost analysis for the
"factual" viewpoints and build "new" process organisation
scenarios, guts feeling - Towards level 3 the business

- Management must case becomes more factual, less

communicate business case guts feeling
frquendy

- Towards level 2 the business

case is crucial

.0 '~~ogrý0 5r55'es& Cksfoph Debos

Effective Implementation of CMM 12 & 130

Exercise on Mobilisation

What do you consider are your main drivers/major

incentives for process improvements, consider:

- Perceived problems

- Future scenarios

oC h"9" ", Iue (OOd) Oob
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Effective Implementotion of CMM L2 & 13

The shared vision
" The vision provides a shared mental framework that gives

form to a new and better future, i.e. a mental focus and a
sense of purpose (source: Gouillart and Kelly, 1995)

" A vision is a picture of the future you seek to create,
described in the present tense, as if it were happening now

- shows where we want to go

- what we will be like when we are there

- Comes from the latin videre "to see"

- The link to seeing is significant

.0 'Cgr'. ANWQ,& Crk I De l

Effective Implementationi of CMM L2 & 03

Example visions

a Motorola: In 1998 Motorola shall be recognised as the
world's pre-eminent software supplier.

* Ericsson: 1997 Ericsson will be the world leading supplier of
telecom software

- Coca Cola: Put the product within arm's reach for anyone in
the world

- Pepsi Cola: Defeat Coca Cola

.ona 
ANOW, Owro Deba 132
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Effecfive Impementa-on of CMm L2 & L3

Creating the vision statement
A strategic intent is the core of the vision

- the firm's ambition n life

- captures the imagination of the entire organisation

- extend boundaries within the realm of the possible

• The leader's task is to give the vision statement life

• Guidelines for creating a vision statement
- be bold - guts and nerve is required

- be broad - encompass business as whole and imply extensions into
new businesses

- ...but not too broad - it is possible to be too ambitious 4

- Look a long way ahead - 5 to 10 years

.6 ~magn~s Ahig-. & CNIo0h Debm,
W.33 3

Effeclive Impiementialon of CMM L2 & L3 j
A broad business idea - Telia

(Swedish PTT)
* Telia develops quality of life, environment, and

competitiveness for people and organisations by connecting
them through easy-to-use telecommunication based

information services.

Note, this is a translation from Telia's business idea on Swedish, wording is
not validated by Telia

* Official Telia statement in Swedish: Telia utvecklar livskvalitet, miljo och
konkurrenskraft f6r manniskor och organisationer genom aft f6rena
dem via littanviinda telekombaserade informationstianster

.0 ~Mog, ANgW, & OSWC~ Oe~bo-
34
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Effecfive Imnpkemetntoon of CMM L2 & L3

Building the shared vision

Level 2 Level 3

- Optional, but important to - \ prerequisite, since now we
commit management to the SPI start bulding common process

activites assets and infrastructure

- Make the site executive write - Develop a suggestion for a

down his/her vision vision in the management team

- Discuss and reformulate the - Staff reevaluate the suggested
vision in the management team vision statement

- Communicate vision and - Build action plans based on

conduct workshops where staff vision

MoQ.44 ANWýe. & Ctsstop Debwo

35

Effecve implemrnention of CMM L2&

Shared vision - exercise

Please write what you consider being the vision for your
organisation 0
- write down the one you have or,

- write down the one you think you should have

I
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V

Elffecfive lanpilmentalfon of CMM 12 & 130

Process improvement - a business
strategy

"• Software Process Improvement is a business strategy
- It is a tool for managers to improve efficiency

- It requires investments

- It requires management decisions on trade offs

"• Software Process Improvement is one of many potential
strategies:
- Will software process improvement contribute to solving our

business challenges?

- Does process improvement contribute to our vision?

~ .0 MO Ahiwý & COmtoOn Debý

Effecfive lmpl•mentolon of CMM L2 & L3

Generating the improvement strategy (1)

Strategic objectives

- What constitutes a successful improvement programme
"* reduced cycle time

"* CMM level

"* happy customers

* Organisational span
- organisational units to be included

- likely allies for SPI that must be established

* Improvement infrastructure

Mend" 16 Jum MOM S-19
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Effective krl0Imentolon of CMM L2 & 03

Generating the Improvement strategy (2)

"* Implementation strategy

- life cycle for the SPI-programme

- selection of model(s) for guiding improvements (C, LMM, Quality
awards, measurements)

"• Guidance for pL-n,,nig

- budget

- primary milestones (e.g. Performing a CMMW-based assessment)

- primary deliverables

Moq- A & CN4oI Ob

Effeclive Implementation of CMM L2 & L3

Improvement strategy

Level 2 Level 3

- Strategic objectives may not be - Strategic objectives precise and
quantifiable preferably quantifiable

- Put demands on the - Planning and budgeting more
organisation for improvement precise, often based on

- Plannmng and budgeting of previous experiences
improvements are rather rough, - life cycle model is detailed and
estimate about 3w of budget defined, mechanisms for

implementation and
institutionalisation exists

tel 6In, MA AhN & C~ D~bo
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Effective bnplementaftan of CMAM L2 L1

Establish business measures

"* Establish concrete measures to assess status of business, e.g.

by building a Balanced Scorecard
"* All measures should be based on a clear purpose, (goal-

oriented)

"• Measures is the strongest vehicle to motivate process

improvements

8i
.5 LolW1M on Arq Cr0,woph De

Effective Impleementation of CMM 12 & 13

The Balanced Scorecard

- Gives a comprehensive picture of an organisations
- Status

- Trends

• Connects financial measures/perspectives with other, e.g.
- Customer

- Internal Business

- Innovation and Learning

- Process

- States Goals and Measures for each perspective

.6 WMOW AVWW~ A CW091t1 ODeb 4
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Building the balanced scorecard

1 *

Effective lmplementation of CMM 12 & 13

Balanced Scorecard - role

Transan

th

.0 AI1U~& O~iVisiona

Commuicaton Fedbac
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SEffective Imt1ementolion of CMM L2 & 13

Balanced scorecard in use

"* Helps orgamsatons:

- Understand the system entities affecting their way of doing business

- Correlates these entities so that the system can be understood

- Moves orgamsations beyond short-term financial decisions

- Understand the intangible assets

"* Use the goals of the Balanced Scorecard to
- Derive goals for improvement program

ti
- Derive goals for e.g. GQM'% goal setting

~P . ,ogn- Aýg & C"IogIh Deooý

Effective Implementalion of CMM L2 & 13

The Goal-Question-Metric paradigm

The GQM Paradigm involves the following principles:
- Set explicit measurement-goals

- Acquire quality models from people involved

- Consider context

- Derive appropriate metrics

- Analyse data according to goals

- Let data be interpreted by people involved

a6 MogW A pw~ & Ou'oiph Debw_ 4
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LEffective WnPlmentolon Ot CMM L2 & L3

Measurements for SPI
0 Measurement to track progress

- Where are we today?

- Long-term goals

- Short-term goals

° Improvement program

- Are we improving?

- Fewer defects from previous phases

- Cutting lead-time

- Is it cost effective?

0 Why are we improving (or not)?
- What factors influenced the outcome?

[Effective Implementation Of CMM 12 & 13

Crosby's Cost of Quality Model

- "Cof P rwoject CoSt]

I Me I A eV.W& OikP Debm
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EffectIve tIrplementofim of CMM L2 & 03

Raytheon's Cost Analysis Method

"• Crosby's cost of quality model:
- Performance - cost of budding it right the first time

- Nonconformance - cost of rework

- Appraisal - cost of testing

- Prevenuon - cost of preventing nonconformance

"* Change in average% project time by cost type:
Perform Nolomf Aprais

t 1988 34% 41% 15% 7%
1990 S5% 18% 15% 12%
132 66% 11%
1994 76% 6%

11.Q- Ah1o n & ChSOtloh Detou

Effective Implementaoion of CMM 12 & L3J

Opportunities for ROI
Lower maturity levels (according to CMM)

- cost and schedule overruns

- project terminations

- expensive rework

S301/6 atT'RW (Boehm, 1987)

40r/. at NASA-SFI. (McGarrv., 1987)
* 33% at lIP (Duncker, 1992)

* 41 %at Raytheon (Dion, 1993)

S0 MA~r A UUo & C1 oi~ DebouII s
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Efective knptementobocn of CMM t.2 & L3

Business measures

Level 2 Level 3

- Define business measures, - Define/Refine the Balanced
collect and analyse data, cx Scorecard
build a Balanced Scorecard - knalyse data and refine

(optional) measures for monitoring SlPl

- Define goal-onented measures progress
for process nnprovement and

start measuring

.6'•gnu, Arsgn & CNOm&t ot O~xW. &

Effective Implementation of CMM L2 & L3

Structuring the operations for
improvement

Infra-structure with long-term focus is necessary to drive
improvement

- What roles and responsibilities must be defined

- How to interact with sponsors and management

- Budget and resources

- Activities external and internal to projects

- Infra-structure for rcuse of experience

-Operational in time

I [PZW. 3 agm AN;;ý ChO~api, Oeev
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CMM Levels 2 & 3

fentalon of CMMU & 13

Building the improvement
infrastructure

Improvement Infrastructure - general

I Executive and management sponsorship and follow-up is

essential

* Put responsibility as close to operations as possible - do not
build high-level all-encompassing working groups

* Have SEPG staffed with skilled and respected persons to
overlook the improvements

Ai Me oroW ('T102l ,•

re Softwar

Stf taf Sa
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CMM Leves 2 & 3

Effective implementaton of CMM L2 & U3

Improvement Infrastructure
Level 2 • Level 3
- Keep it simple, but clear - Reinforc•d SEWPG co-

- Distribute responsibility to ordination
projects and product lines - Shared responsibility between

Prolect-based improvenwints organisazion and product lines
Product line steenng board - Organisational-wide steering

- Steering group for and a Committee including
directive for its work is - Organisanion-wide/Product line
established working groups to identify best

- Little organisational co- practices, package them and
ordination (SEPG) support the deployment.

S SEPc;'s role mainly in - Process maintenance taken into
coaching prolects account

3 .0 Mogn., AhIgen & Chlovh Oebo

Effective Implementotior of CMM L2 & L3i

Improvement Infrastructure - Exercise

Describe your current improvement infrastructure and
identify issues/improvement areas

Discussion how to organise improve infrastructure with
regards to:
- organisational coverage

- roles and responsibilities

I N l 1 Me wOWaS AhUi£ Ch~a DebwS6,M 65
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Effective Im;lemenrtak of CMM L2 & 13

Training and orientation
Level 2 Level 3

- Invite expert for 1-day - Executives gets trained in
motivation seminar CMM level 3 (1 day)

- Executive and managers gets - Staffgets trained in CMM level
trained in CMM, SPI and their 3 (1/4 -2 days depending on
role (1- 2 days) role)

- Improvement co-ordinator gets - Staff gets orientation SPI
trained in CMM (3 days) and in initiative and intention

his role in SPi (2-3 days)

- Staff gets trained in CMM and
SPI (1/2 - 2 days depending on

role)
- Staff gets orientation SIll

initiative and intention

6 Mognuw ANen CAh to•h Debo

Effeclive Implemyentaflon of CMM 12 & 130

Diagnosing

0 Performing the assessment

* Management participation

Mo
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CMM Levew 2 & 3

Effective kyiqernentolon of CMM L2 & 13 j

CP "i-based assessment

N uUy impknwwdPCT

* Mogs Ahre41 & Chnste4h eOWOe

'41a W-159

FEffect.ve 7mlementofion of CMM L2 & L3 J

Assessment objectives

" Identify a small number of high leverage process
improvement areas for an organisation

- collect information

- analyse current practices relative to CMMDf

"* Develop consensus on improvement needs
- collect data from many sources

- provide feedback and review

- Motivate process improvement by:

- providing a framework for action

- obtain sponsorship and support

M a 16 Mune (T10o2d) S-30



MW~m Ah~rm & 02~~h Duems. Q4&us AS EfhtLkVe Iu0' m -, o
CMM Level 2 & 3

0

Different types of assessments
"* Mini-assessment

- A group of carefully selected people make a walk-through of a
maturity model-based questionnaire and answer these questions

"* CMM Light assessment

- A large group of carefully selected individuals from different
competency areas fill out questionnaires 4

"* SEI-style assessment

- Project leader fill out questionnaires

- Interviews are made with project leaders

- Discussions are performed between practitioners from different

competency area

NtMOgfl Ahig-e Crwakovh De

Effective Implemenitation of CMM L.2 & 03

Perform assessment

* Level 2 • Level 3(re-assessnient)

- Perform a CMM-based - Perform a CMM-based
assessment tailored to the assessment tailored to the
organisation organisation

- The bulk of the information is - The information from
from interviews and discussions interviews and discussions is

- Focus is on projects and on expanded with document

CMM KPA Activities to review
Perform - Focus is on both project and

organisation and large attention
is paid to AlL CMM common
features

01 "'M Ai Ow10 DOW
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Effecive WrQWm t~ of CMA 1.2 & L3

Management partcipatlon In
assessment

"* Level 2 and level 3
"* The site executive and other managers with responsibility

for software development need to be present to
demonstrate their commitment to the assessment result
- at assessment start up (optional, depending on assessment type)

- durng management interview (optional, depending on assessment
type)

- during presenration of assessment result (compulsory)

.3

Effective fnp4ementolion of CMM L2 & L

Establishing

"* Prioritise improvements

"* Establish process action teams •

" Planning of improvements

I64
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CMM Levels 2 &3

Effective mnplementation of CMM L2 & L3

Priordfse Improvements

" The assessment result contains findings m about 7 Key
Process Areas

"* It is recommended that an organisation focuses
improvements in about 3 areas

"* Prioritisation is necessary

Mognvs AhVQ. & C-torph De 65

Effective krlmpe"Monton of CA4M 12,& 13

Strategy for prioritlsation (1)
"* Use the CMM as a general model for prioritisation

- level 2 before level 3

- consider internal relation at levels

- ensure common sense and consensus around CMM requirements

"* Consider the following when prioritising
- What will give the largest leverage on business figures

- What is easy to implement

- Are there any immediate success stories

- What improvements would get most buy in from people

"• Consider differences between product lines

66

Meoway 16 Jim, (rIO2d0 S-33



Moos AMp. & CObMOhIm % Dgbg Qmiak AS Effecti kuIple, momW, a#
CMM Levels 2 & 3

Eff&C#VO WOOT-Ontnao*WofCMM L2 & 0

Process for prioritisation meeting

"* Rank the findings areas

" Rank each of the findings
" Develop recommendations for the 3/4 most highly ranked

findings

" Rank recommendation based on selected criteria, e.g.
- ranking of finding(s) it rues to solve

- effect on business criteria, e.g. quality

S- ease of implementation

"• Let management steering committee review and agree to
a suggested prioritisation

NAOC6. - e & C•dwoph Debo

67

Effective Implementolion of CMM L2 & L3

Priorifsatlon

Level 2 Level 3
- Conduct a recommendations - Conduc- (a set of) prioritisation

meeting meeting (s)

- Keep it simple - Stronger focus on the actual

- Focus on selecting Key Process recommendations
Areas for improvement - More strategic thinking is

- Review prioritisation with recommended
management - Review prioritisation with

- "CMM level 2 within I management

months" may be a lousy goal - "CMM level 3" within 12
but a good driver months is a quite lousy goal,

more complex goals could be
handled

.ondMOWy AtdWW 0unch0d OSb-
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[ Effectye hwneentoton of CMM L2 & 3

Establish Process Action Teams

Select key staff to implement the improvements m certain
Key Process Areas
- respected

- knowledgeable in the area(s)

- knowledgeable of the organisation

- good communicator

- energetic

Assign PAT members for a substantial amount of time with
designated responsibility

6%Ogný Aý, & CýOt Deto

69

Effective Impiementafion of CMM 12 & L3

Establish Process Action Teams

Level 2 Level 3
- Build loosely co-ordinated - Elstablish PAT:s that are co-

PAT:s ordinated by an SEPG

- Get experts in the various Key - Tie experts to the PAT:s work
Process Areas in a network alike form

- Give PAT:s orientation in - Give PAT:s orientation in

findings findings
- rram persons i "their" CMM - Trai persons in CMM Key

Key Process Area(s) Process \reas

- Get persons that can coach
projects/product lines

.6 ~Ut4 Mliim & c•ot&l Ogho.

&40W A~wn CMOO ubm 70
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CMM Leves 2 & 3

[ Effective mromtaon of CMM 12 & L3

Planning of Improvements

"* Planning is essential

"* Base the planning on
- the priontised areas for unprovements (pnontised

recommendations)

- ambition with regards to speed

- availability of resources

- the activities that are expected to be executed

* Establish clear mile stones

M09g-u g & C'Oo0, Dewo•

Effective k•npementalocn of CMM L2& L3

Planning of improvements

* Level 2 Level 3

- Commit resources - Commit resources

- Identify areas to build in - Define clear delverables
communality - Define detailed plans with

- Identify type of activities activity descriptions (see
Support to projects IDEAL model)
Conmmon activities • process development

- Assign effort and time schedule development of measurements

i - Clear goals: Ex. All projects pilot esecution

Sstarted during Q4 1994 should practce disseminaton
fulfil the Software Project
Planaing KPA

.0MQ ll AhW O i Dob-
72
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Effective kripoementoti of CMM L2 & 03

Acting

"* Coaching

"* Defining process assets

• Follow-up assessments
* Training and orientation

"* Management follow-up

-17-,Ig & C ýýIoph D~

Effective Implementotion of CMM L2 & L3

Improvement approach

Level 2 Level 3

- Select business-critical projects - Improvement Plan's scope i-
as SPI customers the whole organisation

- SPI co-ordinator/PAT works - Focus on identifying and
together with project leaders to transferring best practices
define lists of prioritised across projects cross-projects
improvements (follow SW fife - Cross-projects PAT:s approach
cyde) is envisageable

- PAT work is more of project - Cross-project Software

task force instead of WG E~ngineering training to achieve
- Training off staff in CMM and syncrgy and common culture

its implementation

oOnwd ANtW& OWan 0ibG-
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Eftfecive kIempIentaftoe, Of CMM 12 & Q3

Improvement approach (2)

Level 2 Level 3

- Focus effort on key issues - Focus on all CMM aspects (all
(Management ones) common features)

- Regular incremental - Planned development, piloting
intr(oduction of sets of concrete and deployment of practices
practices into projects - Inittal support by external

- Initial support by external consultants when resources or
consultants when resources or skills are lacking.

skills are lacking.

CI

.0 ~Mog'- Arhgqc & CwetOoh Debo.
I7

Efteclive Implementalion of CMM 12 & 1

Coaching

Level 2 Level 3

- The most imtortant activity is - Coaching is integrated in the
coaching, projects improvement approach

- The SEPG/PAT sit down with - A process is defined based on
project manager and the project best practices and thereafter
team to interpret CMM and transferred
how it can be applied - Structured technology transfer

- The coaching activities are contains coaching of new
based on individual skills (Ad practices
hoc)

- C(MM Kick-Off with project
Members at project start-up

.k0MOnt ANhIWn & Chmlaph O6o~u
LOB M u76
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MMWM Ahipe & Criwiutphe Debou, Q.LAbs ASl Effective Inq4010erantdi of
CMM Levels 2 & 3

Effeclive knpfemenfobon of CMM t2 &13

Coaching activities at level 2, ex (1)

"* Support projects to define and apply project level processes,
procedures and standards

"* Work with project m2.nagement on defining and
implementing an estimation and planning process

"* Institutionalise the commitment process
"* Help each project to create a SW dev. plan with sufficient

details
" Help project leaders to decide what project progress

indicators to track
ae

.V NignuI Ahln Chnstoo7 Debo.

FEffective Implementation of CMM L2 & L3 0

Coaching activities at level 2, ex (2)

• Coach QA and CM responsibles in supporting projects
* Coach Project leaders in understanding the needs for QA S

and CM activities
* Support requirement management process including the

CCB

50 .6 Mo0w A71W0 £ CN*Iop1' Oe
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CNIM Levels 2 & 3

Effective Implementolon of CMM 12 & 13

Coaching activities at level 3

- Assist SW project team in the management of project interfaces
within the project and across the organisation

- Support the identification and definition of training requirements for

the organisation and projects

- Support the effective performance of peer reviews

- Support the definition of roles, responsibilities, methods, procedures

and tools for each life cycle activity

- Facilitate the creation of the organisational standard software
process from project best practices

WiMgný Ahigten &CkvisovIh Oebv

Effective Implementation of Cmm L2 & <

Definition of process

Level 2 Level 3

- Irocesses are defined at project - Common process assets are
level and are transferred to the developed ex.

next project in the same - Common way of documenting

product line processes

- If cost effective, common - Best practices are identified and
process assets may be integrated
developed - Focus is managerial and

- Focus is managerial processes engineering processes

501 WM un- Ae Ii& ,,h D4
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CMM Leveis 2 & 3

IEffectve kn~lementation ot CMM t.213J

Level 3 processes assets

* Organisation's standard SW process including standards,
procedures, templates, for all life cycle and support activities

* Architecture of process elements: interfaces,
interdependencies

- Software life cycle

- Tailoring guidelines

- SW process database: actual measurement data

* Library of documents on past projects that can use as

examples for future projects

O a GM Magl,, hgre. & CWMtIOf, Debo 8

Effective Implementation of CMM L2 & L3

Follow-up assessments

* Perhaps the most important vehicle to monitor and put
pressure on on-going improvement activities

* Focus is:
- Evaluate the appropriateness of on-going and completed

improvement actions w.r.t. initial findings/impact on the

orga•nsation

- Identify new improvement actions in line with business goals

• Minimise disturbance in the organisation compared to initial
assessment

.0 
Mopr ANWW& 0.Woph DO
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L.MM Levers J & .J

Effective kns•,,,,• ne, of CM 1. & 13

Follow-up assessments - approach

"* Should be done and reported

- per project

- per product line
- across organisation

"* Results should be visibly displayed

13 M09-~ Ah*ý4~& Ctw~tO0h Debw.
I a i

Effective Implementation of CMM L2 & L3

Follow-up assessments - method

"* Follow-up assessments should contain the following
components
- CNM-based questionnaire for valid CMI level(s)

- Feedback mechanism for consistency and training

- Reporting
"* Different methods exists

- Motorola's

- SEI's Interim Profile
- Q-Labs

84
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C2MM Levels 1 & S

Effec*Ve Jpn to*On of CMM L2& L3

Training and orientation
Level 2 Level 3

- 'ramining of staff is a key - [raining on processes will be

component for success co-ordinated across the

- F xample training otganmsation

* Coaching - Staff should receive orientation

SCNM assessment on how the process

- Specific training. organistion at level 3 works

* All project leaders in CNtM - Example training

* different roles in perfortming Coaching

their role and interpreting CNiN assessment
( CN:M (ex. quality assurance
and configuration
management)

* staff should receivc ontntation
jin CNEM iniplemnentations

a6 Mog, Ah AgN Chfoph DeOoi

Effective Implementation of CM~M 12 & L3

Management follow-up

f Communicate and reinforce the importance of the

improvement effort

"* Visible support (Budget, personal engagement, decisions,
management by walking around)

"* Continuous follow-up to ensure the SPI project is remaining
focus
- The improvement programme (and follow-up assessments) should

be standard item on their agenda

- Reward good role models

86
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Effoctive hImpkmentolon of CMM L21&13

Management follow-up

Level 2 * Level 3

- Visible management follow up - Management follow up is still
is essential, since process is a an important issue
new ballgame - Some follow-up can be

- Visible comparison of and delegated to the SEIP;, since
competition between protect basic commitment to process
and product lines - reward should be installed
Success - Management needs to oversee

- Symbolic leadership is organisational changes at level 3
important in resource conflicts - Reward shanng and usage of

awith projects best practices

~ .6 g- Agq. & CfvmfopI, Debm
1 7

~Effective Implementation of CMM L2 & 13

Information

"* Identify and use various means for communication
- intranet
- newsletter

- meetings
- bulletin boards

"* Inform, inform, inform, e.g.
- Plans and status in improvement activities
- Result from CMM follow-up assessments
- Changes in business figures

- Peoplee, projects and product lines that gets awarded

.6 ~MagWm AhiaP & Owhapi Oft-
mi
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Effec~ve WnpiwnentaIl o m M 2&1

Improvement Implementation -
exercise

Each participants gives Top 5 hinders for improvement
implementation.

LO Nkog.r ANVgý.4 DwCsloch Debo4

Effective IrnPleetnetalon of CMM 12 & 13

Effective implementation

• Supporting Level 2 implementation
- Team based practices

- Incremental development

* Supporting level 3 implementation
- The experience factory concept

MOW" w Ae 
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UfeCWv bn~kxYemerkt~n of CMM L.2 & 03

Team Definition

A tunIs a group of prefablm y 3-4 people OWa work togthe knturde-
pOPfendeiy, asa whole over a period of ime to achieve a commnon goal,
wher theateem o tmemb rs ejoirftiresponalble for lhe mault.and
sbtivesto maximlseperformancethroogh Innovative meth-od.

Effective lmplementolon of CMM L2 & 13

The Team Assignment Life Cycle

Pro

Isidtwoi.
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.Go Lod~ I?.& tn

Merudaydod iC ame(712d)S.



II

Effectve ImplernemklloI of CMM L2 & L34

The Team Assignment Life Cycle

Team A:

Team C:

mo ~Cud l o j s.i",•

4b4

One Assignment bs l"0 7

Al .0I Mg.9- AN7 & Ctv.t.0h L.o,-
93

EffCtiv kIMPlement~folon of CMM L2 & L3

Three main players in a
Team Based Organisation

Projct anaer/ line manager

doing the task

4 .0 MMIAW" P AIm tCPWIM Debu 94
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Effective W rtotan~rof CMM L2 & Q

The Team Assignment Life Cycle

Pre
srdiadei

Phos

A21L Go Lod
SPOL

Userdo functinalit

planlw

Eac acumlaio ofl deeoediceensie

copeeUser executiable yse

3 96
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Incremental development

4q

* .6 Mogn- Ahy I CNGoo, CeVoý

Effective Impk.ementafioq, of CMM 12 & 13

Reasons for incremental development

- Lead-time-too long start up and completion phases

- More time for analysis, implementation and test

* Unstable or unknown requirements

a Smaller more manageable parts

* Early quality feedback

* No big bang integration

0 Early test of platform and performance

* Enforces planning, co-ordination and follow up

.0k MOWA AhO £CftVTtoph Deh

manday 16 jima (T1O2d) S49



Effetive lmPWlemen~t OfnoCMM L2 & 13

Experience Factory Model
The EF organisational model reflects the need for extra-project resources

(i.e. strategic improvement management, project support,
and experience package engineering):

I w Dovelopmnt. Project Orgenizatioc

PProject 

Support

A Zxperienice Factory organization

Effecfive Implementation of CMM 12 & 13

Experience Factory processes

a O"P-Tm* aO~ C ahiW&c iahOb,
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Eclve knpnentaton of CMM L2 & 0

EF contributions to CMM level 3

"* Supporting projects

"* Guiding and understanding process use

"* Creating memory by structuring experiences
"* Retrieving and storing experiences

"• Assessing new technology

AI
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'Controlling Software Contracts'

Charles Symons

Guild of Independent Function Point Analysts
17th June 1997

QIFPA -

We will aim to discuss:-

"* The Customer and Supplier view of software
contracts; how value is added

"* Performance measures needed and performance
trade-offs

" Conventional software contracting and the 'SCUD'
process

"* Some case studies
"* Lessons for the Supplier; relevance to Software

Process Improvement
"* Lessons for the software-contracting Customer
"* Challenges for the future

GuIFPA 17 Je S
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Customer and Supplier objectives
overlap, but differ

Customer Supplier
" Better price/performance • Profit

than in-house a Customer satisfaction
- cost, speed, 'quality' a Differentiate from other
- delegate risk suppliers, eg

- very low cost
" Business understanding - move up value chain

But both parties need the partnership to succeed

GIFPA s- ... 3

The Supplier can add value at various levels

Application Implementation Business
Functionality Operational Extent Value to Business

U User Specified Sites Accessible - Business Survival
* Pre-packaged Departments (plus)

Quality implemented • Value of Business
* Ease of Learning Users Supported Process Supported
* Ease of Use Extent of Business (plus)
* Responsiveness Data Automated • Value of Decisions

* Accuracy supported
* Portability (minus)

* Maintainability • Cost of Ownership

Increasing added value--

JIFPA 4...

Tuesday 17 June (T201a-2) S-2
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Measures of value vary correspondingly

Application Implementation Business

Functionality Operational Extent Value to Business

- Functional Size • % Sites covered Objective achieved

% Departments
implemented Financial Value

Quality - Revenue/profit
' Size of meeting % Business - Costs saved

Quality requirements Data Automated Costs avoided
* Product performan j Costs of running

measures system Market share

Increasing added value--
, IFPA .. ,,-,.....

G. fP E SEPG ý 17

Performance trade-offs must be understood

Application
Development 0

Cost/Unit Size Time/Unit Size
Application
Maintenance Implementation/
& Support Production

* Cost/unit size • Cost/transaction

* Responsiveness * Response time

* System Quality • Service reliability

* Customer Satisfaction * Help Desk performance

QIFPA E- - ..

Tuesday 17 June (T20la-2) S-3



Some measure of software size is
essential for estimating and for measuring

performance

Candidates:

x Source Lines of Code

S'IFPUG' Function Points

/ Mkll' Function Points

"" Local FP-like or SLOC-based estimating rules

"V Environment-specific 'Standard-Hour' formulae

GIFPA ES-PG.W 7

Are the measures adequate for the task?
Market Needs Current Function Point

Measures

(Examples)
"* Supporting the $3.2B a Accuracy known?

EDS/Xerox outsourcing vs a Subjective rules
contract a Theoretical basis? (IFPUG)

• Effort and time to collect
"* Helping resolve a £xM out- data

of-court settlement of a 0 Limited to 'data-rich'
software dispute software

Just about ..... within limits ..... with
carel

GIFPA
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Conventional software contracting is difficult
for both Customer and Supplier (1)

Feasi Requirements i
I bilityf determination Design, Build, Test, etc

1. Customer Task:

a Customer effort, time, skill to define Requts. and ITT

a Supplier(s) cost, time to bid for Development

a Supplier(s) cannot add much value

SIFPA 9

Conventional software contracting is
difficult for both Customer and Supplier (2)

Feasi Requirements Design, Build, Test, etc
bility Determination D

2. Supplier Task:

"* Customer selects Supplier on basis of limited data

"* Difficult for Customer to control Supplier

"* (Preferred scenario for Supplier)

QIFPA ... 10
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The 'SCUD' process offers hope.
('Software Charged by Unit Delivered')

Feasi Requirements Design, Build, Test, etc
bility Determination D

* Customer issues outline requirements; invites
bids on basis of 'Price/FP'

* Supplier selected on price and other factors

a Customer pays on FP's delivered (counted by
an independent expert)

* Process saves considerable time and cost for
both parties< IFPA -- -- -

GSZP ýA 1

But use of 'SCUD' needs great care

Balanced performance measures, not just
'price/FP'

* Understanding FP limitations, eg complex rules
Unstable requirements; controlling changes
Supplier bids assuming a particular package;
detailed analysis shows it does not meet the
needs

Process pioneered in Australia (Govt. of Victoria)
Introduced in US and UK Outsourcing contracts

QIFPA
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Case 1: Outsourced Development

"* Benchmarked development productivity was one-
third industry average

"* Negotiating target was for supplier to get to 'upper
quartile' productivity within 4 years

* Subsequent analysis showed speed of delivery had
been 2 - 3 times industry-average

"* Negotiating targets re-focused on balanced
performance measures to maximise business benefit

SIFPA 13

Case 2: Outsourced Software
Maintenance (1)

"We used to have them on fixed price, and we could
never find them. Now we have them on Time &

Materials, and we can't get rid of them"

Solution: Develop local 'standard-hour' estimating
matrices for various types of work. All tasks

controlled by users

I•FPA R A 14
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Case 3: Outsourced Software
Maintenance & Support (2)

"* World-wide legacy portfolio & staff outsourced

"* Portfolio FP size determined in 10 weeks by
external experts (careful sampling and
approximation)

a Price is based on $/FP supported, using external
benchmarks - seems to work OK

GIFPA --- ~. i

Case 4: Command & Control Software
Supplier

* Invitations to Tender are bulky, but of uneven detail

* Solutions will be mostly 'COTS + glue', at multiple
levels

* Desperate need of Supplier for early means of
estimating approximate size of requirement

* Solutions:
- COTS-specific rough estimating rules
- Local 'standard-hours'- based measures for

specific tasks
- FP's useful for some parts of solutionGIFPA---

T sd 16
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Case 5: A Legal Precedent - Beware!
UK Local 41

Governme

i £1.3M contract, but defects cost Customer an
additional £1.3M

* Court ruled that software is 'goods', and must be 'fit
for purpose'

* Cost to supplier £1 2M compensation; bad publicity

* Causes:
- poor definition of requirements
- technical staff not properly involved
- poor estimation and feedback

GIPA

Lessons for Suppliers

"• Life has been too easy
"* Customers are becoming

more sophisticated and
litigious

• Building experience in
software metrics and
estimating is a matter of
survival

* Understand how your
customer measures Value

TIFPA .... JS
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Relevance to Software Process
Improvement

"* The SEI CMM requires
mastery of software metrics
at Level 4 ,,-

"* Start at Level 2 when you 3-

have repeatable processes -

"* Apply measures to re-usable
products (COTS, objects)

Clio 19

Lessons for Customers

" Keep strong contract management
skills in-house

"* Need to master performance metrics
to ensure Value for Money
(measurement can be outsourced)

"* The 'SCUD' method is attractive - but
use with care!

"* Understand your suppliers; recognise
their needs

GIFPA ......, 2
ESEPG 1 uO 
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Challenges for all Software
'Engineers'!

Existing software estimating and performance
measures are only just adequate for the needs of
business software contracting
Improvements needed:
- Sound theoretical basis, aligned with modern software

development concepts, valid for all domains
- Build on Industrial Engineering experience of work

measurement
- Integrated cycle: Estimate - measure - refine (re-calibrate),

etc

~IRA

Tueda 17 W 21
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9 CONTROLLING SOFFWARE CONTRACTS

Charles Symons
Director

Guild of Independent Function Point Analysts

(Paper presented at the European SEPG Conference, Amsterdam, June 1997.
Numbers refer to the slides in the presentation of the same title.)

1. Introduction
Competitive pressures in the private sector and cost pressures in the public sector are
forcing more and more software development and maintenance to be contracted out,
either via single contracts, or by outsourcing all or part of the services. Yet the means
of controlling these contracts. particularly for the customer, and even to some extent
for the supplier, are still relatively crude and not well understood.

This paper explores the critical issues of how software contracts can be controlled, and
the difficulties involved from the customer and supplier viewpoints. Customer and
supplier objectives are examined, and ways in which the supplier can add value. The
types of performance measures needed are described, and the importance of
performance trade-offs is discussed. The difficulties of conventional software
contracting processes are described, as well as a new 'SCUD' process which appears
to overcome some of the difficulties. Finally, several case studies are used to
illustrate the main messages of this paper, and some concluding lessons are drawn for
suppliers, customers. and the Software Engineering community at large.

(Note that the focus of this paper is on controlling software contracts from a
performance measurement viewpoint, with an emphasis on protection of the
customer's interests. There are many other contractual issues which need to be
addressed when outsourcing the supply of software, such as ownership of intellectual
property rights, protection of the rights of staff transferred, retention of key skills,
contract termination, etc., etc. These no less important issues are beyond the scope of
this paper.)

2. Customer and supplier objectives
If organisations choose to buy software externally rather than develop in-house, the
minimum they will expect from their supplier is a service at a better price-
performance ratio than they could achieve with their own resources. Unfortunately,
few software customers have a clear idea what they want in terms of 'performance'
They will certainly want lower costs, but they may also want faster delivery, better
"quality' of the delivered software, which could mean greater flexibility, greater ease
of use, or less defects than would be expected from an in-house solution. Increasingly
there is an expectation of off-loading development risk to the supplier. And the
customer will expect the supplier to demonstrate some track-record of understanding
the customer's business.

Tuesday 17 June (T201a-2) P - 1



These are mixed and demanding objectives, and not often well thought out . For
example. the)y are not often prioritised.

In contrast, the supplier's objectives are generally clearer. First, he needs to make a
profit. Second, he will want to satisfy the customer, for a satisfied customer will be
the best source of repeat business, and failure to satisfy could be extremely expensive.
If he is bidding competitively, the supplier will also want to differentiate himself in
some way from the competition. This might be achieved by being a low-cost supplier,
by offering some unique deal or. increasingly, by trying to move up the customer's
value chain.

Customer and supplier objectives therefore differ in various ways, but they also
overlap in that both want to achieve customer satisfaction. This is commonly
expressed in both parties wanting a 'partnership' that must be made to work.
However, if one party does not behave as expected, or becomes dominant, the
relationship is unlikely to be satisfactory to the other party. Software contracting is
therefore successful if both parties 'win' in achieving all their objectives. But the
supplier starts out with the distinct advantage that software contracting is his business.
By comparison, most customers are relatively inexperienced. True partnership is
therefore a difficult balance to achieve.

3. How software suppliers 'add value'
When software is supplied, value is added at three levels (Slide 4)

" Application software adds value by providing information-processing functionality.
This may be specified by the user. or come pre-packaged from the supplier. The
customer will also specify quality requirements - ISO standard 9126 provides a
good list. The more demanding these are, the greater the value added in achieving
them.

"* When the application software is implemented in production on an infrastructure,
value is further added in varying degrees, for example in the extent to which the 0
system is accessible and the extent of data implemented and, of course, by the
routine processing of the application.

"* All the software development and processing ultimately adds value by enabling
achievement of business objectives, such as helping to lower costs, or making
better decisions which provide competitive advantage. The net value accrued at
this level is the benefits obtained by the business, offset by the costs of ownership
of the application.

For each of these levels, we need different types of measures to determine the 'value
added' (Slide 5). At the Application level, the 'size' of the functionality delivered is a
primary measure of value, but other measures. for example of the various quality
attributes of the software product, are also needed to get a full picture. Measurement
of value added at the Implementation level is fairly obvious and straightforward. At
the Business level, on the other hand, whilst measures of business performance are
well-understood, disentangling the contribution of the software is often difficult.

Tuesday 17 June (T201a-2) P - 2
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GIFPA, 1997

It is important to recognise that software suppliers are increasingly trying to move up
the customer's value chain, in order to grow their business and to get a greater grip on
their customers. Hence some major outsourcing suppliers are proposing contracts in
which they are paid on the basis of the improvement in business performance arising
from their services, as opposed to the more classic method of being paid for the
software delivered. This seems to work satisfactorily when the customer wants to
outsource a whole business process where information technology plays a major role,
and the supplier is paid on, say, a cost per transaction processed. But the more
ambitious schemes of aiming to be paid on the general improvement in profitability
arising from development and implementation of improved systems seem fraught with
difficulty. A general down-turn in prices, for example due to increased competition,
could seriously undermine profitability, no matter how much had been invested in
improved systems.

From hereon, we will concentrate on the classic task of controlling software contracts
at the Application level, with some reference to the interaction with the
Implementation level. Customers should be aware, however, of the ambitions of the
outsourcing supply industry, and of the greater difficulties of controlling value for
money at these higher levels of added value.

4. Software contracting performance measures and trade-offs
Some of the most important performance measures needed at the Application and 4
Production levels are shown in Slide 6. The vital point here is that significant trade-
offs in performance are possible, yet customer organisations rarely have the data
available to make informed choices, and may even be unaware of the possibilities and
risks.

Perhaps the commonest customer failing when negotiating a software contract is to
concentrate on the immediate development cost, whilst ignoring the fact that the life-
time cost of ownership of a sw'tem is dominated by the production and on-going
maintenance and support costs. Alternatively, a business may be prepared to pay
more for a development if the system can be delivered very quickly to provide
competitive advantage. Effort (and hence cost) and time are tradable to a considerable
extent. Unfortunately there are conflicting views in the industry on the best
description of the trade-off relationship.

The golden rule for the customer is to define all his performance objectives, prioritise
them. and then seek to define the set of performance goals which provides the best
balance for meeting those objectives. It is very unlikely that pulling hard on just one
performance lever will be enough to achieve all your objectives.

To be able to do this properly requires the customer organisation to have built up an
undeistanding of the factors which influence performance in software delivery, and
how they interact. This takes time, and is knowledge which even major software
suppliers do not always seem to possess in all parts of their organisation.

Any software measurement programme must be founded on measures of software
size. The first question asked in estimating any development effort is 'how big is it?"

Tuesday 17 June (T201a-2) P - 3
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And software size is the key component of performance measures such as
".producti ity' (sizciefelrt), 'deliver) rate* (sizc, elapsed time), etc. There are several
choices for this measure. (Slide 7)

"Source Lines of' Code ('SLOC') are still very widely used, although they suffer
from several well-known deficiencies. Most important of these is that the actual
num.er of SLOC is not known until the software is developed. SLOC can
theretO, only be used in estimating if they can be predicted from another measure
obtained much earlier in the software life-cycle

" Function Point Analysis ('TPA') was first proposed by Allan Albrecht of IBM in
the late 1970's to overcome the main weaknesses of SLOC. lie developed a
composite index of counts of the functions required (inputs, outputs, inquiries,
logical files and interfaces), and of the degree of influence of some 14 quality and
technical requirements. The definition of the resulting index in units of 'Function
Points' continues to be refined by the International Function Point User Group.
IFPUG Function Points have become the most widely adopted measure of software
size in the business information systems world.

"* 'Nikll' Function Points were developed by the present tuthor in the late 1980's to
oxercome certain perceived weaknesses in the IFPUG index, including basing the
size measure on concepts which had meantime come into use in requirements
specifications. namely logical transactions and entities. The MklI index is also
very easily adapted to apply to object-oriented models. As well as offering a
means of software sizing, the method also has an integrated estimating method.

" Both Function Point methods evolved out of the business information systems
world, and are mainly used for so-called 'data-rich' software. But conventional
FPA does not work well for software whose characteristics are dominated by, for
example. complex functionality (e.g. as in scientific and engineering programs,
rule-based sN stems, operating systems. etc.), or which have major real-time
constraints, such as in telephony software. In these software domains, SLOC are
commonly used as the measure of size. For estimating, therefore, many local FP-
like sizing methods have been developed to enable early prediction of SLOC.

" Finally, some development organisations have recognised the applicability of the
concepts of *standard-hours' from the world of Industrial Engineering. as a means
of measuring the work associated with software development tasks or deliverables.
"These measurements allow monitoring of, for example. productivity 'against
standard'. and the measures can be used for estimating.

flow good are these measures'? -he answer is that judged against the needs of the
software contracting industry. the, are not as good we would all like them to be. But
they are all we have. (Slide 8)

As an illustration, multi-billion dollar software outsourcinog contracts are being
controlled, and legal disputes are being resolved, on the basis of Function Point
measures. Yet these measures are known to have certain deficiencies and do not work
reliably in all software domains. Used with great care, they can give adequate means
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0 of estimating and control, at least in the business software world. But clearly there is
a need for better measures.

5. Conventional software contracting and the 'SCUD' process
There are two approaches to contracting software which are commonly followed
(Slides 9 and 10). Neither is particularly satisfactory, especially from the customer
viewpoint.

In the first approach, the customer defines his requirements in detail, and then draws
up an Invitation to Tender ('ITT'), which is sent to prospective suppliers. The
suppliers then have to study the ITT, develop their estimates, and write detailed
proposals. This process is time-consuming and expensive for both parties. Preparing
a detailed statement of requirements and an ITT requires considerable skill, and if
potential suppliers have not been involved, good ideas may have been missed. The
suppliers are constrained by the ITT, and may have limited opportunity to differentiate
themselves and add value.

An alternative process, therefore, is for the customer to issue only an outline statement
of requirements. Suppliers may be asked to bid to complete the detailed requirements
(perhaps for a fixed price), with an indicative price to complete the development
subsequently. This process has the advantage of requiring less time and eftbrt for
both the customer and suppliers through the bidding phase, and it allows the chosen
supplier to bring his experience to contribute to the definition of the system.

However, the customer has less control in this process. Once the supplier is installed
and is helping to shape the system definition, the customer's bargaining position is
considerably weakened, if subsequently the price to complete the system seems to
have risen above that which was indicated at the time of the initial bid. Where this
process is followed and the supplier is permanently installed, as in an outsourcing
contract. the process is even less satisfactory for the customer. For this process to be
satisfactory. the customer needs other performance measures than just fixed or
indicative prices.

A process which overcomes the sort of weaknesses described above has emerged
recently in Australia, and is finding its way into outsourcing contracts. It is known as
the 'SCUD' or 'Software Charged by Unit Delivered' process (Slides 11 and 12).

Here, as in the second process described above, the customer issues an ITT with only 0
an outline statement of requirements. The ITT requires, however, that the suppliers
bid to complete the system through all its phases, at a fixed price per Function Point,
eg in units of $/FP. The preferred supplier is selected on the basis of his quoted unit
price in $/FP, and of course the usual other factors.

As the detailed requirements are developed by the customer and the chosen supplier,
the first 'Baseline Function Point Count' is established. This, combined with the
agreed unit price, enables the customer to decide if the overall cost is going to be
affordable. When the scope is decided, development can proceed. The final price
paid is determined by a final FP count for the delivered system, and the quoted unit
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price in $/FP. An independent third party is employed by both the customer and
supplier to determine the FP counts at each stage, and the impact of changes made.

This process appears to offer distinct advantages to both the customer and potential

suppliers. The time and effort required for the bidding round is much reduced, and the
customer has the assurance from the start that he is getting a good market unit price (it
can be compared against benchmarks). The customer has the possibility of controlling
the overall price to be paid by keeping a tight hold on the scope of his requirements,
and the process moves much of the risk from customer to supplier.

As with most such processes, it appears deceptively simple at first sight. In practice,
both customer and supplier need to be aware of potential pitfalls, and to manage the
process with care. The most obvious point, as has been discussed above, is that other
performance measures must be agreed in addition to the basic $/FP, and the
limitations of these measures must be understood. For example, if the system has
complex processing rules, which are not properly reflected in the FP measure of size,
then the $/FP and the project estimates must be compensated to allow for this.

Managing changes could also become problematic. If the customer is very indecisive,

and introduces changes more often than the supplier allowed for, then there is
potential for conflict. In an extreme situation, one can imagine a supplier quoting his
$/FP on the assumption that a particular package will meet the requirements. On
more detailed examination, it could turn out that the package will not meet the
requirements, and another solution at an entirely different $/FP might be needed.

All these potential problems can be overcome if considered carefully in advance, but
the process needs to be managed with care. The process is being used by the
Government of the State of Victoria in Australia to procure software, and is being •
introduced into outsourcing contracts in the USA and in the UK.

6. Some Case Studies

6.1 Outsourced Development

A UK retailer was negotiating the outsourcing of all its application development and
maintenance services. A major goal was to reduce costs. Targets were therefore set
for the bidders that within a given period they should achieve 'upper quartile'
performance in application development productivity, measured in FP/man-months,
according to a particular benchmarking service. The retailer had had no previous
experience of measuring performance measurement in software activities.

In order to establish a baseline, some measurements of current productivity were
made. These showed, for the small sample of projects, that productivity was around
one-third of industry-average. This result was an unpleasant revelation to the retailer,
but looked at positively, it indicated the scale of performance improvement and cost-
reduction which should be achievable from outsourcing.
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0 As a check, we asked that the 'Delivery Rate', in FP/elapsed week, be measured for
these same projects. This performance parameter showed that the speed of delivery
for these same projects had been very much higher than industry-average. It turned
out that the projects used for the measurement sample, had been set the objective to
deliver as fast as possible, no matter what the cost, as the resulting systems were
essential for competitive advantage. Speed of delivery was therefore very high, which
was achieved by pouring resources into the project. Hence productivity was low, and
the quality of the delivered software was also low due to the high speed of
development. But the business goals and benefi:s were achieved as planned, and the
projects were a great success from a business viewpoint.

If the outsourcing contract performance goals had been defined only on the basis of
development productivity, then the retailer could have been bound into a situation
where the supplier could meet his goals quite easily, but the retailer would suffer from
lengthier development times and less business flexibility. This case illustrates the
importance of understanding performance trade-offs, and the need to establish a
balanced set of measures in line with business goals.

6.2 Outsourced Software Maintenance
The IT Director of a UK Utility Company expressed his frustration with the service he
was getting from his supplier of outsourced application maintenance services in the
memorable words:

We used to have them on fixed price, and we could never find them. Now we have

them on Time and Materials, and we can't get rid of them. "

These words illustrate perfectly the difficulties of controlling on input measures of
resources consumed, rather than on output measures of work delivered. The answer
was to develop some simple estimating formulae, specific to the local applications and
environment, by which customer and supplier could rapidly agree the cost of any
standard task.

Types of standard maintenance tasks were defined at various levels of complexity.
The latter was expressed in, for example, the number and size of files or screen fields
that had to be changed. The effort required to complete each standard task was
established in units of 'standard-hours'. So when any user needed a maintenance
change, a cost could be given according to the agreed formulae. Performance
improvement targets could be set for the supplier, in terms of target reductions in the
standard-hours for specified tasks, and hence also reductions in costs.

6.3 Outsourced software maintenance and support
In this case a major multinational manufacturer outsourced his world-wide legacy
application maintenance and support to a single supplier. The key performance
parameter for payments was agreed to be $/FP supported. This implied measurement
of the size of the portfolio of some hundreds of thousands of FP's, a formidable task.

* The problem was solved by a combination of very careful sampling of the portfolio,
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and the use of approximation techniques of FP sizing, which enabled the task to be
completed within acceptable timescales, cost and accuracy.

The contract is now understood to be working smoothly. Independent benchmarks are
used periodically to establish external performance comparators and, with experience,
other performance measures have been added, notably product quality measures.

6.4 A command and control software supplier
This supplier of military command and control systems faces severe estimating and
bidding challenges. ITT's are voluminous, but of uneven detail. Some requirements
are specified at a low level of detail, whilst other simple statements may cover a lot of
complex futictionality. Increasingly, the solutions to such requirements are built 4
mainly from 'COTS' (or Commercial Off-The Shell) software from various sources,
and other re-usable code. The supplier's task is to provide the 'glue' software to bind
the COTS software into a coherent system. This may be required at various 'levels',
for example at the man-machine interface level, the application level, the middleware,
and the operating systems of clients and servers.

It is clear that a variety of environment and COTS-specific estimating and
performance measurement methods are needed. A particular challenge when an ITT
is received is to form a view very rapidly on the size of the contract on offer, so that
the bid strategy can be determined. This requires simple estimating 'rules of thumb'
based on parameters such as the number of major entities or entity-groups, and COTS
components required. These can be developed by keeping and analysing records of
previous bids and projects, both of components delivered and of the effort involved.
FPA may be valuable for certain components, for example where bespoke software is
required.

6.5 A legal precedent
A recent case in the UK of a dispute between a customer and software supplier which
was resolved in court, provides a number of lessons and set an important legal
precedent. The case concerned a Local Government organisation, which had
commissioned software at a cost of £l.3M to handle a new local tax. The software
proved unreliable, and as a result the customer's costs doubled.

The court determined that software is 'goods' (that is, not the result of services 0
provided) and hence has to be 'fit for purpose'. This means that it is the supplier's
responsibility to ensure that the software 'behaves as advertised'. The supplier lost
the case, had to pay substantial damages, and suffered adverse publicity. It turned out
that the contract had been managed badly from several points of view (Slide 17),
including a poor definition of requirements and poor estimating.
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0
7. Some lessons and conclusions
In general, this area of performance measurement to help control software contracts,
especially outsourcing contracts, is rather under-developed. A combination of
customer inexperience and weaknesses of the performance control methods has
probably contributed to the seeming acceptance that budget and cost over-runs, and
poor quality products are commonplace in the software supply industry.

But the game is changing. Suppliers are probably aware that customers are becoming
more sophisticated, and certainly are more inclined to go to law or arbitration to settle
disputes. So suppliers must build their experience in software performance
measurement and estimating. (This seems to be an under-developed subject for even
some of the best-known names in the industry!) As the software world becomes more
comnetitive and professional, good estimating will become a matter of survival.

I i El's Capability Maturity Model requires mastery of software metrics only at
Level 4, the *Managed Process* level. But it may take years to develop experience in
performance measurement and to build a base of measures sufficient to help improve
performance and estimating. Software producers should certainly have introduced
performance measurement by the time they have reached maturity Level 2. the
"Repeatable Process' level. By definition, if the process is repeatable, then past
performance measures can be used reliably for future estimating, and can be applied to
re-usable software components.

Although customers may feel they can get overall better Value for Money by
contracting out or outsourcing their software development, there are limits to what
responsibilities can be shifted to the supplier, even with the most constructive
partnership. Above all, customers must retain the ability to manage contracts and
suppliers. They must also at least understand the subject of performance measurement
if they are to retain control. (The measurement work itself can be sub-contracted to
independent experts.) With this understanding, and an understanding of supplier
objectives and needs, they can take on methods such as 'SCUD' for software
contracting with confidence.

Finally, there are lessons for the whole software engineering community. The
methods of measuring software are only just adequate for controlling certain types of
development and maintenance activities. By comparison with the advances made in
software engineering generally, the subject of software metrics makes progress at
snail's pace.

There is a real need for improved software metrics, compatible with modem software
development methods, and with a sound theoretical basis. The metrics must be
capable of continuous improvement via the 'estimate - measure - refine' feedback
cycle. They must be made to work in a coherent manner across all software domains.
Undoubtedly there is much to learn from ideas on work measurement in Industrial
Engineering - provided you have repeatable processes! This is one of the biggest
challenges we face, if we are to justify the title of 'Software Engineers'.
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Metrics in Small Companies

Coupling a Metrics Programme to
your Business Model

Value System

!Su~ppliers jCom~pany Channel)

2210WJ7
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Cotqgn a Metrics Pirogramme to Wour Busmeg. Model

Preferences(1)

"+ EI: Extroversion or Introversion
- To focus the dominant (favourite) process on

the outer world or on the world of ideas

"* SN: Sensing or Intuition
- To use one kind of perception instead of the

other when either could be used

22/05097

Preferences(2)

"* TF: Thinking or Feeling
- To use one kind ofjudgement instead of the

other when either could be used

"+ JP: Judgement or Perception
- To use the judging or the perceptive attitude for

dealing with the outer world

Tuhuda, 17 June (201a-3) S-3



COUPWSa a Maftris Propuiim to vour BSuateu Mode

Distribution of Temperaments

"+ Guardian (SJ) 40-45%

"+ Artisan (SP) 35-40%
"* Idealist (NF) 8-9%
"* Rational (NT) 6-7%

4 I

22/05197

Distribution of Types within
Occupational and Academic

Group
OccupaUOnM ST % SF % NF % NT %
Accountaefl 64 23 4 9
Bankemployees 47 24 11 18
Sales, Intoma rlatons 11 .1 a 0
Crea writers 12 0 a8 23
Research sdoliset 0 0 23 77

Fields of Grnamd Obals
Tho 3 Is 25
Law 31 10 11 42

Fikls of Coleo Shtudes
FRmm & Commerce K1 21 10 16
Nursng 15 44 34 7
CounseltV 6 9 76 9
Sc•en 12 5 26 ff
HI-eal rSM leW irofessldo 13 36 44 7
EducatIon 13 42 39 6
Journalsm 15 23 42 20
PE. and Hlhi 32 34 24 10

22T01-97
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Improvement Opportunities

"4 Increase Q
- CMM, TQM, PSP
- by improved documentation

"+ Increase F
- CMM, PSP

+ Decrease P

- subcontracting.
* downstream activities like maintenance

and services.
22/03/97

Quality

+ Quality which is obliged
- minimal, legally

+ Quality which should
- which the Customer expects

+ Quality which is possible a
- the Quality the Customer values

Tuesda 17 Jm (T2Ola-3) S-5



Coupling a Metrics I'rP Amnm to Your Businim Model

Quality in service

Reasons why Customers change Vendors or
service organisations
- die, or retire 1%
- change job or location 3%

- give assignment to friends or acquaintance 5%

- tries competition

- is dissatisfied with product or service
- changes due to indifferent attitude of sup i

22/05/97

Quality of Documentation

+ Ability of Documentation on Customer
Perception of Product Quality

- IEEE transactions on professional Communication
Volume 36, number 3, 1996.

- performance 73.19 % correct
- usability 72.25
- maintainability 70.33
- capability 69.23
- installability 68.82
- reliability 64.76

22/159" A-
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CLOmiUpW a me•brs eroUp'Ame to vow BSaS maded

II

Finally

"4 set your priorities
"* metricate

- GQM
-AMI

* assess
# analyse
* metricate

* improve , j

22/05197

Summary

+ The value chain expresses value in terms of
perceived Quality; features being valued,
and price.

+ Perception and value is different for many
people.

+ Remaining aware of this, keeps you -

closely to your Market.

22A?05,97
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'9uantitative Management
of Software

hristof Ebe

Eo

Environment

V Alcatel Telecom

a One of the world's leading suppliers in telecommunications
equipment

V Alcatel 1000 S12

"* Digital switching system
"* Used in over 60 countries with over 110 Mio digital lines and

wide range of functionality (small local exchanges, transit 4
and international exchanges, IN)

V Architecture

"* Distributed processors and real-time software

"* Realized in CHILL, C, Assembler
"* Share of software is currently in the range of 80 %

a n -,jRSN zl,, -:
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SotlwAre PIrocerS imp'oVemen

Motivation

CMM Require -M.dModule nlS F
LeI merts Design Coding Test Syst. T

Defined 2% 5% 28% 30% 30% <5%

3 2FIKLOCI

Reetbe 1% 2% 7% 30% 100%

Sotffm Swmynwis 95 Jones 9F own data

S0% 0% % 1% f0 .0415

Internal Processes
vs. Customer Viewpoint

Quality Productivity Deadlines Employees

Internal fault rate FP I percentage of skils
Process person year work products

fault density within the 10% willingnessview FP/ time frame

cost per fault calendar overtime
month

root causes absence
tool usage

External customer costper delivery satisfaction withr

customer satisfaction feature accuracy of contact persons
final product (sales, after

view delivered to contracted sales,

product quality date engineers)

functionality

Tuesday 17 June (T20Ua-4) S-2

Alcatel Telecom, 1997 CuI~ae*OL"N uiuiprovee~net



ruesay 17 June (T2.. o -2) P.- S

uIbd rrucebb Im4wovemawn

- SPI Overview

Improvement qualremOmtssho

FMiaunagesro1

SPeriodic /

Assessfmets i IImproved IClua

and I DevelopmevntF
I P ro cesse Qus t I-

Iprovement PdQuati Obje<ftiveso Poj Tr
Work Groups

"*1Technology and I7

R lt .•,t,.Ro Cause Analysis, l

Defect Pre-vention, In
Process Quality

Checks

S~Product Metrics for Project Tracking

- - w.lm2. __io, ~E.
-1• l l - - II

-- -- wm lem -I~lmms1k

p.n .

un I j I
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Software Process Improvenent

Process Metrics for SPI Management

Code Reading Speed (Stint/Ph) vs. Fault Rate (Fault.KStmt)

30

25
note: for propeci prior to

20 COR end target values were taken.

5..

0-
0 50 100 150 200 250

Evolution of a Metric Program

Year 0 Assessment and setup of SPI program
Justification and outline of metrics program
Simple metrics for cost and quality baselines

Fault flow, fault reduction, reliability models

Year I Effort estimation
Efficiency improvement
Customer satisfaction

Year 2 Activity based costing, productivity, value creation
Benchmarking

Employee satisfaction, morale, motivation
Metrics for reuse and maintainability

Tuesday 17 June (T201a-4) 5-4



-uaIfe Proces Imrovewment

Metrics Teams and Metrics Respoisibles

V Roles and responsibilities of a measurement program must be well-
defined

V Independent metrics teams are created to support all metrics related
activities in a location
"• Training and coaching of management and practitioners

"• Alignment of tools or forms for data collection and analysis
"* Rationalisation and standardisation

"* Creation of a history database
V In addition the metrics responsible of each project ensures that the

metric program is implemented and understood
"* Support for data collection across functions

"* Data analysis

Responsibilities within Metrics Program

finance line
accounting reporting

metric data

responsible for project
setting up a manager
measurement plan ', -.and for , .

data collection
quality

team leader engineer
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Software Proces Imuprovemeit

Process Overview

O SI N. Ric

ITo I Awl Dwl I IU .PuI~ -=MP~ c Plan s ~ h L

0a Caeclsmi Eva~uetor, PIoodreNs5Requs"fgr HsoyD~
specfti maet= j Ham 5pesIc epo

tools R I•-d--•1i. Pq PtI ,

Srprport PrMW"tdg

"IDmi M Iv

tooll

Hoy Dectslones Plan
D~stOOR" Actions I~)dWls"

CAME and Metrics Warehouses

V COTS CAME tools are often rather narrow in their approach,
however helpful for individual designers •

V A history database with size, faults, and effort metrics can even be
based on a simple spreadsheet application

V Data warehouses are beneficial for many users accessing several
different levels of aggregation 0

V Online access on current metrics can be easily realized with
spreadsheets embedded in the corporate intra net

V Metrics and related warehouse applications have high success
rates with simple reports and ad hoc queries

U Risk and effort is related to data mining
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V
- ROI Potentials

V CMM Level 1
"* Uncontrollable cost and delivery dates

"* Cancelled projects

"* Firefighting

V CMM Level 2,3

M Correction effort

"* Time to market

"* Development effort

" Software quality
"* Efficiency

Hidden ROI Potentials

V Customer satisfaction

V Improved market share because of better quality, delivery
accuracy and lower per feature costs

• Opportunity costs

V Reduced maintenance costs in follow-on projects

V Improved reusability

V Employee satisfaction

V Resources are available for new projects instead of waisting
them for firefighting

41
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VROI - Ew fle (1)

Improvements in the Code Reading / Code Inspection process

,•• Effort I K$1mt

40 It•

30
20 Effectiveness [%1

10 ciency [F/KStnti

0,
1995 1996 1997

ROI - E•Imple (2)

1995 1996 1997
Reading Speed [Stmt/Ph] 142 68 39
Effort per Kstmt 15 24 36
Effort per Fault 7.5 3 3
Faults per KStmt 2 8 13
Effectiveness [% of all] 2 18 29

Project: 7OKstmt; 3150 Faults
Effort for Code Reading I Insp. [Ph] 1050 2660
Faults found in Code Reading Insp. 140 910 41
Remaining faults 3010 2240
Corr. effort after Code Reading / Insp. [Ph]

(based on 15 Ph/F average corr. effot) 45150 33600
Total correction effort [Ph] 46200 36260

ROI = saved total effort I add. det. effort 6.2 4

effects of defect-preventive activties over time not considered for this example
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Experiences with ROI Calculatlom

V It is better to collect effort figures during a project than
afterwards

V Activities related to distinct effort figures must be defined
(activity based costing helps a lot)

V Cost and effort must not be estimated for ROI calculation
V Detailed quality cost are helpful for root cause analyses and

related defect prevention activities
V Tangible cost savings are the single best support for a running an

improvement program
V Cost of nonperformance is a perfect trigger for a SPI program

Activity-Based Models

V Estimation and allocation of tasks is based on percentage distribution
to the overall effort

V Advantage: more accurate estimation than holistic models because
effects of process and other specific factors can
be related to each activity rather than on the entire process

Inlsgatiao 16%

CO&V Mjý7% TID
22% 17%

DD

ETmff" um MWee STa -22%
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Benefits of SPI Related to Metrics

V Improved tracking and control

V Earlier identification of deviations from targets and plans
V Accumulation of history data
V Tracking of process improvements and deviations from

processes

W Metrics link improvement strategies, pilot results, and various
process reengineering efforts to the day-to-day business

Key Success Factors

V Motivate the metrics program with concrete and achievable
improvement goals

V Start small and immediately

V Collect objective and reproducable data
V Establish focal points for metrics
V Define and align the software processes 0

V Get support from management (instead of abuse of the data)

V Communicate success stories

V Slowly enhance the metric program

V After all the focus is on projects and costs and not on metrics

T yJT1 -
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Quantitative Management of Software Process Improvement
Christof Ebert, Alcatel Telecom, Switching Systems Division, Antwerp

Abstract: Collecting and analyzing metrics is critical to objectively identifying and quantifying
process improvements. Progress metrics are particularly relevant for having insight in projects and
at the same time into process improvements. This article focusL s on introducing and maintaining a
corporate metrics program in a highly distributed large orge'azation. Experiences are shared that
show how the metrics program closely relates and thus supports an ongoing SPI initiative. Results
from Alcatel Telecom's Switching System Division are included to show practical impacts.

Keywords: process improvement, project control, software metrics, process improvement

1 Introduction

Not everything that counts can be counted
and not everything that can be counted counts.

Albert Einstein 4

Quantitative data is crucial for understanding software development processes and to steer any
reengineering activity. Quantitative management of a software process improvement (SPI) activity
is not much different from managing a project. Unless supported by metrics, it is impossible to
fully understand what is happening and what will be the outcomes of prospective changes. Quan-
titative management of SPI is thus concerned with identifying, measuring, accumulating, analyzing
and interpreting project and process information for strategy formulation, planning and tracking
activities, decision-making, and cost accounting. As such it is more than only ensuring overall
technical correctness of a project as earlier defined [1]. Objectives are derived from these activi-
ties:
"* Decision-making: What should I do?
"* Attention-directing: What should I look at?
"• Performance evaluation: How well am I doing?
"* Planning: What can we reasonably achieve in a given period?
"* Target-setting: How much can we improve in a given period?

SPI programs are different in nature and target environment; they depend on the business goals and
the competitive situation of the company, its products and the underlying processes. We will focus
in this article on the SPI program of Alcatel Telecom's Switching Systems Division. Telecommu-
nication switching systems are among the biggest challenges in current software development be-
cause they are distributed both during development time and during runtime. Due to their consid- 0
erable size (several MLOC), such systems are developed within locally distributed development
units by globally operating companies. The Alcatel 1000 S12 is a digital switching system that is
currently used in over 40 countries world-wide. It provides a wide range of functionality (small lo-
cal exchanges, transit exchanges, international exchanges, network service centers, or intelligent
networks) and scaleability (from small remote exchanges to large local exchanges). Its typical size 0
is about 2.5 MLOC of which a big portion is customized for local network operators. The code
used for SJ2 is realized in Assembler, C and CHILL. In terms of functionality, S12 covers almost
all areas of software and computer engineering. This includes operating systems, database man-
agement and distributed real-time software.

* The paper is organized as follows. Ch.2 gives a brief overview of metrics used for decision making
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in software project management. Ch.3 relates metrics activities to SPI. Starting a corporate metrics
program in a distributed organization as part of a SPI initiative is introduced in Ch.4. Experiences
are provided that hold especially from the perspective of organizational learning. Ch.5 tries to in-
troduce briefly to ROI calculation as it is requested often for management decisions in a SPI pro-
gram. Finally, Ch.6 summarizes the results and gives an outlook on how metrics and SPI will
evolve over time in an organization.

2 Metrics and Decision Making

The single best technology for getting some control over deadlines and other resource constraints
is to set formal objectives for quality and resources in a measurable way [2,31. Planning and con-
trol activities cannot be separated. Managers control by tracking actuals against plans and acting
on observed deviations. Controls should focus on significant deviations from standards and at the
same time suggest appropriate ways for fixing the problems. Typically these standards are sched-
ules, budgets, and quality targets established by the project plan. All critical attributes should be
established both measurable and testable to ensure effective tracking. The worst acceptable level
should be clear although the internal target is in most cases higher.

The influence of metrics definition and application from project start (e.g. estimation, target setting
and planning) to steering (e.g. tracking and budget control, quality management) to maintenance
(e.g. failure rates, operations planning) is very well described in the related IEEE Standard for De-
veloping Software Life Cycle Processes [4]. This standard also helps in defining the different
processes that constitute the entire development process including relationships to management
activities.

Although the corporate metrics program has been set up and is maintained as part of the Division's
SPI program, most benefits that we recorded are indeed related to project management:
"* Improved tracking and control of each development project based on uniform mechanisms;
"* Earlier identification of deviations from the given targets and plans;
"• Accumulation of history data from all different types of projects that are reused for improving

estimations and planning of further projects;
"* Tracking process improvements and deviations from processes.

Metrics are obviously the key to successfully managing a SPI program because they link the im-
provement strategies, pilot results and various process reengineering efforts to the day-to-day busi- 4
ness that after all keeps the company alive.

One of the main targets of any kind of measurement is that it should provide an objective way of
expressing information, free of value judgments. This is particularly important when the informa-
tion concerned is "bad news", for instance related to productivity or cost, and thus not necessarily
be well received. Often the observed human tendency is to ignore any criticism related to one's
own area and direct attention to somebody else's. Test articulates that "the design is badly struc-
tured", while operations emphasize that "software has not been adequately tested". Any improve-
ment activities must therefore be based on hard numerical evidence. The first use of metrics is
most often to investigate the current state of the software process. Table I relates the most relevant
metrics to different levels of process maturity. Basically application of metrics is mainly restricted 0
due to non-repeatable processes and thus a limited degree of consistency across projects.

With such premises it is feasible to set up not only a release-oriented phase end target but also
phase entry criteria that allow for rejection to module test or inspections if the system quality is in-
adequate. Related test process metrics include test coverage, number of open fault reports by se- 0
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verity, closure delay of fault reports, and other product-related quality, reliability, and stability9 metrics. Such metrics allow judgments in sttuations when due to difficulties in testing decisions on
the nature and sequence of alternative paths through the testing task should be made, while consid-
enng both the entire testing plan and the present project priorities. For example, there are circum-
stances in which full testing of a limited set of features will be preferred to a incomplete level of
testing across full (contracted) functionality.

3 Setting Objectives - The Case for Process Improvement

A primary business goal for any telecommunication systems supplier today is to control and re-
duce software development cost. Software development increasingly contributes to product cost. It
has been shown within various companies that the SEI CMM is an effective roadmap for achieving
cost-effective solutions. Many of the problems that lead to project delays or failures are technical,
however the critical ones are managerial. Software development depends on work products, proc-
esses and communication. It is only structured if a structure is imposed and controlled. This is
where the CMM fits in. Figure 1 which was compiled from different industrial databases gives an
overview of fault detection within organizations according to their respective maturity level
(effects on ROI are further explained in Ch.5). Obviously what is done right in software develop-
ment is done early. There is little chance for catching up when things are discovered to be going
wrong later in the development.

Since the CMM provides both a guideline for identifying strengths and weaknesses of the software
development process and a roadmap for improvement actions, Alcatel Telecom also based its im-
provement activities on the CMM. Periodic assessments are conducted in all major development
sites. The direct findings are analyzed according to their prospective impacts on Alcatel's business
goals and then prioritized to select those areas with highest improvement potential. Based on this
ranking a concrete planning of improvement actions is repeatedly refined, resulting in an action
plan with detailed descriptions of improvement tasks with responsibilities, effort estimates, etc.
Checkpointing assessments of the same type are repeatedly done to track the implementation of the 4
improvement plan.

The improvement program within S12 development consumes roughly 5% of the total develop-
ment effort for activities such as process control, pilots, tools improvements and enhanced tracking
activities. The metrics program is one core part of the entire improvement program (Figure 2).
Several achievements during the first part of the S 12 improvement program can be attributed to in-
creasing visibility of project status, improved awareness of work products quality and setting im-
provement targets for results of each major development phase.

Our experiences with SPI include:
"* Defining a common process framework that is applicable for all types of projects (perhaps after 0

some predefined degrees of tailoring) and thus building a common decision framework that al-
lows for sharing experience and learning from other projects' lessons, both positive and nega-
tive.

"• Focus on quality which reflects that customers when faced with a choice will always select
quality when the functionality of the options is nearly equivalent.

"* Freeze requirements at a distinct point during design and decide on phased deliveries instead of
struggling with ever changing requirements on a fixed schedule and budget.

"* Involve customers in the process and its improvement since in many cases they are willing to
share their knowledge and experience.

"* Understand the needs of the customer instead of trying to stick to specifications that are typi-
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cally unclear to both sides upfront. For the same reason customer satisfaction is much more
relevant from a SQA viewpoint than mere specification conformance.

Different groups typically work towards individually controlled goals that build up to business di-
vision level goals and corporate goals. An example for improved maintainability indicates this hi-
erarchy. A business division level goal could be to improve maintainability within legacy systems,
as it is strategically important for all telecommunication suppliers. Design managers might break
that further down to redesigning exactly those components that are at the edge of being maintain-
able. Project managers on the other hand face a trade-off with time to market and might emphasize
on incremental builds instead. Clearly both need appropriate indicators to support their selection
processes which define the way towards the needed metrics related to these goals. Obviously one
of the key success criteria for SPI is to understand the political context and various hidden agendas
behind technical decisions in order to make compromises or weigh alternatives.

Objectives related to individual processes must be unambiguous and agreed by the respective
groups. This is obvious for test and design groups. While the first are reinforced for finding defects
and thus focus on writing and executing effective test suites, design groups are targeting to deliv-
ering code that can be executed without defects. In case of defects they must be corrected effi-
ciently, which allows for setting up another metric for a design group which is the backlog of
faults it has to resolve.

It is thus important for process metrics to consider different viewpoints and their individual goals
related to promotion, projects and the business. Most organizations have at least four: the practi-
tioner, the project manager, the department head, and corporate executives. Their motivation and
typical activities differ much and often create confusing goals which at the worst level are resolved
on the practitioner level. Reuse for instance continuously creates trade-off discussions. When a
project incurs expenses due to keeping components maintainable and to promote their reusability,
who pays for it and where is it recorded in a history database that compares efficiency (e.g. bang
per buck) of projects and thus of their management?

Managing and tracking SPI can be done on different levels of abstraction. Senior management is
interested in the overall achievements based on what has been invested in the program (see Ch.5).
Related metrics include the effectiveness of fault detection because the obvious relationship to cost
of quality is directly related to the most common business goal of cost reduction. Lead-time reduc-
tion and effort reduction is related to reduced rework and as such also related to less defects and
early detection. On the project level SPI management includes a variety of process metrics that
compare efficiencies and thus relate on the microscopic level to achieving the business goals (e.g.
Figure 3).

4 Setting Up a Metrics Program in a Distributed Organisation

This section shares some selected experiences we made while setting up a globally distributed met-
nics program in the different locations of the Switching Systems Division. The following key suc-
cess factors could be identified:
"* Start small and immediately (see initial timetable in Table 2). It is definitely not enough only to

select goals and metrics. Tools and reporting must be in line; and all of this takes its time. It
must however be clearly determined what needs to be measured before deciding based on what
can be measured. Use external consultants where needed to get additional experience and
authority.

"* Motivate the metrics program with concrete and achievable improvement goals. Unless targets
are achievable and clearly communicated to middle management and practitioners they will
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clearly feel metrics as yet another instrument of management control. Goals must be in line with
each other and on various levels. Business goals must be broken down to project goals and
those must be aligned with department goals and contents of quality plans. Clearly communi-
cated priorities might help with individual decisions.

* Provide training both for practitioners who after all have to deliver the accurate raw data, and
for management who will use the metrics. The cost and effort of training is often stopping its ef-
fective delivery. Any training takes time, money, and personnel to prepare, update, deliver, or
receive it.

* Establish focal points for metrics in each project and department. Individual roles and responsi-
bilities must be made clear to ensure a sustainable metrics program that endures initial SPI ac-
tivities (see below for an explanation of Figure 4).

* Define and align the software processes to enable comparing metrics. While improving proc-
esses or setting up new processes, ensure that the related metrics are maintained at the same
time. Once estimation moves from effort to size to functionality, clearly the related product
metrics must follow.

* Collect objective and reproducible data. Ensure the chosen metrics are relevant for the selected
goals (e.g. tracking because to reduce milestone delay) and acceptable for the target community
(e.g. it's not wise to start with productivity metrics).

* Get support from management. Enduring buy-in of managemc:lt can only be achieved if the re-
sponsibility for improvements and the span of necessary control are aligned with realistic tar-
gets. Since in many cases metrics beyond test tracking and faults are new instruments for parts
of management this group must also be provided with the necessary training.

"* Avoid abuse of metrics by any means. Metrics must be "politically correct" in a sense that they
should not immediately target persons or satisfy needs for personal blames. Metrics might hurt
but should not blame. Certainly limited visibility and access to the metrics helps in creating
credibility among practitioners (Table 3). Before introducing metrics however, it is even more
important to indicate the application of the metrics (such as individual improvements with indi-
vidual data) based on a supportive climate. It is often helpful to change perspective towards the
one providing raw data: is the activity adding value to her daily work? Statistical issues might
not automatically align with emotional priorities. Remember that their perception is their real-
ity.

"* The targets of any improvement program must be clearly communicated and perceived by all
• levels as realistic enough to fight for. Each single process change must be accompanied with the

respective goals and supportive metrics that are aligned. Those affected need to feel that they
have some role in setting targets. Where goals are not shared and the climate is dominated by
threats and frustration, the metrics program is more likely to fail.

"* Communicate success stories where metrics enabled better tracking or cost control. This in-
cludes identifying metrics advocates that help in selling the measurement program. Champions 0
must be identified at all levels of management, especially at senior level, that really use metrics
and thus help to support the program. Metrics can even tie in an individual's work to the bigger
picture if communicated adequately.

"* Slowly enhance the metric program. This includes defining "success criteria" to be used to
judge the results of the program. Since there is no perfect metrics program it is necessary to de- •
termine something like a "80% available" acceptance limit that allows to declare success when
that is achieved.

* Don't overemphasize the numbers. It is much more relevant what they bring to light, such as
emerging trends or patterns. After all the focus is on successful projects and efficiency im-

* provement and not on metrics. •
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Metrics need to make sense to everybody within the organization who will be in contact with
them. Therefore, the metrics should be piloted and evaluated after some time. Potential evaluation
questions include:
"* Are the selected metrics consisteit with the original improvement targets? Do the metrics pro-

vide added value? Do they make sense from different angles and can that meaning be commu-
nicated without many slides? If metrics are considering what is measurable but don't support
improvement tracking, they are perfect for hiding issues but should not be labeled metrics.

"* Do the chosen metrics send the right message about what the organization considers relevant?
Metrics should spotlight by default and without cumbersome investigations of what might be
behind. Are the right things being spotlighted?

"* Do the metrics clearly follow a perspective that allows comparisons? If metrics include ambi-
guities or heterogeneous viewpoints they cannot be used as history data.

4.1 The Metrics Process, Roles and Responsibilities

Obviously the introduction of metrics to projects has to foijow a stepwise approach that must be
carefully coached. Each new metric that needs tools support must be piloted first in order to find
out whether definitions and tools description are sufficient for the collection. Then the institution-
alization must be planned and coached in order to obtain valid data. For that reason following three
roles are established:
1. Project metrics responsibles within each single project as a focal point for engineers or the proj-

ect management in the project (Figure 4). They ensure that the metric program is uniformly im-
plemented and understood. The role includes support for data collection across functions and
analysis of the project metrics. The latter is most relevant for a project manager because he must
be well aware of progress, deviations and risks with respect to quality or delivery targets. By
creating the role of a project's metric responsible we guaranteed that the responsibility was
clearly assigned as of project start, while still allowing for distributed (functional) metrics col-
lection.

2. Local metric teams in each location to be a focal point for all metrics related questions in a lo- 4
cation, to synchronize metrics activities, to emphasize on commonality, and to collect local re-
quirements from the different projects. Besides being the focal point for the metrics program in
a single location they provide training and coaching of management and practitioners on met-
rics, their use and application. In addition they ensure that heterogeneous tools are increasingly
aligned or that tools and forms for data collection and analysis are made available to the proj- 0
ects and functional organization.

3. A central (business division) m -tric team created by representatives of the local metric teams of
the organization. They altogether ensure that rationalization and standardization of a common
set of metrics and the related tools and charts are accelerated. Upon building a corporate metrics
program and aligning processes with the software process improvement activities, the creation
of a history database for the entire organization is an important prerequisite of improving esti-
mates.

This structure guarantees that each single change - refinement of metrics and underlying tools,
but also needs from projects can be easily communicated through the whole organization. Use of
teams should however be done cautiously. While a team has the capability to take advantage of di-
verse backgrounds and expertise, the effort is most effective when there are not more than 3 people
involved. Larger teams spend too much time backtracking on metrics choices. We also found that
when potential users worked jointly to develop the metrics set with the metrics support staff, the
program vas more readily accepted.

Tuesday 17 June (r20la-4) P - 6

Egon Berghout, Delft University of Technology '"" 1 a, .ureIerl -
Current and future Directions for GQM Method



Tuefday 17 June Li in.,F .-

!oI1vre Process Improvement

The related metrics process is applicable in the day-to-day project environment. It is based on a set
V of defined metrics and rather supports the setting up and tracking of project targets and improve-

ment goals (Figure 5):
1. Based on a set of predefined corporate metrics the first step is to select metrics suitable for the

project.
2. Then the raw data is collected to calculate metrics. Be aware Uf the operational systems that

people work with that need to supply data. If the data is not available easily chances are high
that the metric is inaccurate and people tend to ignore further metrics requests. People might
then even comply to the letter of the definition but not to the spirit of the metric.

3. Metrics are then analyzed and reported througn the appropriate channels. Analysis includes two
steps. First data is validated to make sure it is complete, correct, and consistent with the goals it
addresses. Don't assume that automatic metrics are always trustworthy. At least perform sample
checks. The real challenge is the second step which investigates what is behind the metrics.
Some conclusions are straightforward, while others require an in-depth understanding of how
the metrics relate with each other. Consolidating metrics and aggregating results must be done
with great caution, even if apples and apples might fit neatly, so to speak. Results are useless
unless major observations are reported back to the people who make improvements or deci-
sions.

4. Finally the necessary decisions and actions are made based on the results of the analysis. The
same metrics might trigger different decisions depending on the target audience. While senior
management may just want to get an indication how well the improvement program is doing.
the local SEPG leader might carefully study process metrics to eliminate deficiencies.

4.2 Metrics Selection and Definition

Each metric's definition should ensure consistent interpretation and collection across the organiza-
tion. Capturing precise metrics information not only helps with communicating what's behind the
figures but also builds the requirements for automatic tools support and provides basic material for
training course development. We have used the following sections within the definition template:
"* Name and identifier of the metric;
"* Brief description;
"* Relationships to goals or improvement targets:
"* Definition with precise calculation;
* Tools support (links and references to the supporting tools, such as databases, spreadsheets.

etc.):
"* Visualization with references to templates;
"* Collection period and reporting frequency;
"* Alarm levels for interpretation;
"* Configuration control with links to storage of (periodically collected) metrics.

A project-specific measurement plan links the generic metrics definition to concrete projects with
their individual project goals and responsibilities. Additional metrics to be used only in that project
are referred to in the measurement plan. The measurement plan is linked to the quality plan to fa-
cilitate alignment of targets.

Often terminologý must be reworked especially when the projects are scattered in a distributed or-
ganization, such as Alcatel Telecom. The standard definition might include several sections appli-
cable for different project types. Project size as well as design paradigms influence definitions and
metric calculation, even if the metric goals and underlying rationales are the same, such as with
deliverables tracking.
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5 ROI Calculation

ROI is difficult to calculate in software development. This is not so much any more due to not
having collected effort figures but rather by distinguishing the actual effort figures that relate to in-
vestment (that would have otherwise not been done) and the returns (as difference to what would
have happened if not having invested). For many years ROI data was reported but in most cases
not backed up by real data, or where real data existed, it was counter to the current mainstream
viewpoints [2]. Only recently several studies have been published that try to compare results of
software process improvement activities [5,6].

For calculating ROI effects the following rules should be considered:
"* Samples should consider projects before and after the start of the improvement program to be

evaluated with ROI.
"* Controlling should be able to provide history data (e.g. effort).
"* Aggregated or combined effort or cost figures must be separated (i.e. prevention, appraisal cost,

cost of nonperformance, cost of performance - which are typically spent in any case).
"* Include only those effects which trace back to root causes that were part of the original im-

provement planning.
"* Check cost data on consistency within one project and across projects.

ROI is most efficiently presented according to the following flow:
1. Current results (these are the potentials; i.e. problems, cost; causes);
2. Known effects in other (competing) companies (i.e. improvement programs in other companies,

benchmarking data; cost-benefit estimation for these companies);
3. ROI calculation (calculate cost of quality per month for several sample projects; calculate the S

savings since start of the improvement program; extrapolate these sax ings for all affected proj-
ects which is benefit; compare the benefit with the cost of the improvement program which is
ROI; never include cost of performance since this is regular effort).

We will try to provide insight in a ROI calculation. The data which is used for calculations results
from average values that have been gathered in the our history database (Table 4). The history da-
tabase currently represents 50 projects with an average size of 70 new or changed KStmt and
roughly 2 MStmt reused code per project.

We will compare the effect of increased effort for combined code reading and code inspection ac-
tivities as a key result of our improvement program. The summary shows that by reducing the 0
amount of code to be inspected per hour by more than a factor three, the efficiency in terms of
faults detected increased sigaificantly. As a result the percentage of faults detected during coding
increases dramatically. While reading speed reflects only the actual effort spent for fault detection,
the effort per KStmt includes both detection and correction, thus resulting in around 3 Ph/Fault
which seems stable.

Given an average sized development project and only focusing on the new and changed software
without taking into account any defect-preventive results over time, the following calculation can
be derived. Effort spent for code reading and inspection activities increases by 1610 Ph. Assuming
a constant average combined appraisal cost and cost of nonperformance (i.e. detection and correc-
tion effort) after coding of 15 Ph/Fault, the total effect is 9940 Ph less spent in 1997. This results in
a ROI value of 6.2 (i.e. each additional hour spent during code reading and inspections yields 6.2
saved hours of appraisal and nonperformance activities afterwards).

We made the following experiences with ROI calculations:
• It is better to collect the different effort figures during a project than afterwards.
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"* Activities related to distinct effort figures must be defined (activity based costing helps a lot).
o Cost and effort must not be estimated, but rather collected in projects (typically the inputs to the

estimation are questioned until the entire calculation is not acceptable any more).
"* Detailed quality cost are helpful for root cause analyses and related defect prevention activities.
"* Tangible cost savings are the single best support for a running improvement program.
"* Cost of nonperformance is a perfect trigger for a SPI program.
"* Obvious management and software engineering practices are typically no ROI topics.
"• There are many "hidden" ROI potentials that are oft.n difficult to quantify (e.g. customer satis-

faction; improved market share because of better quality, delivery accuracy and lower per fea-
ture costs; opportunity costs; reduced maintenance costs in follow-on projects; improved reus-
ability; employee satisfaction; resources are available for new projects instead of wasting them
for firefighting).

"* There are also hidden investments that must be accounted (e.g. training, infrastructure, coach-
ing, additional metrics, additional management activities, process maintenance).

"* Without any metrics managers need not to be convinced (poor managers entirely believe in
qualitative reasoning and call it "intuition" as an excuse for lack of motivation
(without metrics no improvement and without ilpi ou ement no metrics).

Not all ROI calculations are based on monetary benefits. Depending on the business goals it can as
well be directly presented in reduced lead time or higher efficiency and productivity.

6 Conclusions

Software process improvement is now a big issue on the agenda of all organizations with software
as a core business. As such it is also a major research topic, that may continue to grow in impor-
tance well into the 21 " century. However, some software technologies have a shorter lifetime and
for sure the management attention is focused rather on short-term achievements with impact to the
score card. Unless tangible results can be achieved in the related short timeframe, interest in SPI
will quickly wane.

We have presented the introduction of a corporate metrics program as part of the SPI initiative of
Alcatel Telecom's Switching Systems Division. Any data presented here on effort or value of SPI
is only approximate and closely linked to the environment it was extracted from. It is obvious by
now that the more advanced the corporate process maturity, the more various and specific the met-
rics that are used. While maintaining the metrics program it must be emphasized that metrical
needs evolve over time. The critical precondition of any SPI program is the focus on metrics and
their effective exploitation.

So far many of the industrial discussions and articles related to SPI are based on facts, while re-
search is targeting theories and small-scale examples. Both is valid - from the respective view-
point. It would however be helpful to bridge the gap with corporate studies related to answering
the two important questions:
"* What does it cost to improve software processes?
"* How long will it take to make tangible improvements?
Answering such questions of course needs some focus on areas such as quality improvement, bet-
ter productivity, shorter lead-time, or higher customer satisfaction.

T
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Table 1: Appropriate Metrics for Different CMM Levels

cum Description ___________ _____

5 Continuous improvements are institution- Process metrics for the control of process change management
alized

4 Products and processes are quantitatively Process metrics for the control of single processes
managed

3 Appropriate techniques are institutional- Defined and established product metrics; automatic metric col-
ized lection

2 Project management is established Defined and reproducible project metrics for planning and
tracking (fault status, effort, size, progress); few process metrics
for SPI progress tracking

1 Process is informal and ad hoc Few project metrics (size, effort, faults); however metrics are
inconsistent and not reproducible

Table 2: Time Table for Setting up a Corporate Metric Program

Activity Elapsed time Duration
Initial targets set up 0 2 weeks
Creation and kick-off of metric team 2 weeks 1 day
Goal determination for projects and processes 3 weeks 2 weeks
Identifying impact factors 4 weeks 2 weeks
Selection of initial suite of metrics 5 weeks 1 week
Report definition 6 weeks 1 week
Kick-off with management 6 weeks 2 hours
Initial tool selectior and tuning 6 weeks 3 weeks
Selection of projects / metric plan 6 weeks 1 week
Kick-off with project teams / managers 7 weeks 2 hours
Collection of metric baselines 7 weeks 2 weeks
Metric reports, tool application 8 weeks continuously
Review and tuning of reports 10 weeks 1 week
Monthly metric-based status reports within projects 12 weeks continuously
Application of metrics for project tracking and process improvement 16 weeks continuously
Control and feedback on metric program 24 weeks quarterly
Enhancements of metric program 1 year continuously

Table 3: Visibility, Access, and Timing of Metrics

Private data for practitioner Private date for project team Corporate data
Immediate access (i.e. minutes) Hourly or daily access Weekly or monthly access

"* Fault rates of individuals 0 Fault rates in subsystems * Fault rates in project 0
"• Fault rates in module before * New/changed code per module a Failure rates in project

integration * Estimated effort and new/changed size e New/changed code in project
"* Fault rates during coding per module * Effort per project
"* Number of local compile runs • Number of repeated reviews and in- * Effort per delivered code size
" Effort spent for single module spections (efficiency)

. Fault rates during design 0 Effort per fault
* Effort per phase and in proc-

esses
* Elapse time per process and

phases

T 0P
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Table 4: Process Improvements with Focus on Code Reading / Inspections (see also Figure 3;
deject preventive activities are not considered for this example)

low I19 1937
Reading Speed (Stmt/Ph] 142 68 39
Effort per Kstmt 15 24 36
Effort per Fault 7.5 3 3
Faults per KStmt 2 8 13
Effectiveness [% of all] 2 18 29

Project: 70Kstmt; 3150 Faults
Effort for Code Reading I Insp. (Ph] 1050 2660
Faults found in Code Reading / Insp. 140 910
Remaining faults 3010 2240
Corr. effort after Code Reading / Insp. [Ph] 4

(based on 15 Ph/F average corr. effort) 45150 33600
Total correction effort [Ph] 46200 36260

ROI = saved total effort / add. det. effort 6.2

Figure 1: Typical benchmark effects of detecting faults earlier in the life cycle

CMM Require- Module lnerbo Il
Level ments Design Coding Test

2% 5% 28% 30% 30% <5%
Defined O

3 2 , 2F/KLOC

Repeatable 1% 2% 7% 30% 10%

2

Initial 0% 0% 5% 15% - 15%

Figure 2: The S12 Software Improvemen Activities and Emphaisis on the Metrics Program
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Figure 3: Metrics for SPI Management; Example: Code Reading Speed vs. Related Fault
Rate in different Years of the SP1 Program
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Figure 4: Roles and Responsibilities within Metrics Program
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* Present current state of GQM method

* Introduce practical GQM techniques

* Make direct GQM application possible

e Point out future improvements GQM

European SEPO 1997 - Measurement Symposium
Schlumberger ]Schiumberger Retail Petroleum Systems
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* Six step GQM melhod
Abstraction Sheets
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* Future Direction of GQM

e Conclusions
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* Step-2: Define measurement goals

* Step-3: Make GQM deliverables

* Step-4: Execute project & measurement

* Step-5: Interpretation & Feedback

** Step-6: Package

r uoenSP 97- esrmn ypsu

SchlumergerSchlumberger Retail Petroleum Systems

* Identify project objectives
Product oriented
Process oriented

o Use assessment outcomes
CMM. BOOTSTRAP, SPICE

9 Identify available models, tools and
techniques

European SEPG 1997 -Measurement Symposium
Schiumberger Schiumberger Retail Petroleum Systems
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Step-2: Define Measurement Goals

* Capture strategic and business goals

* Refine high-level goals

* Define and prioritise measurement goals

al Goal template:
- Analyse: reviewing process

For the purpose of understanding
With respect to: effectiveness

From the viewpoint of sw-developers
In the/fol/owing context: Sib-project A

I SchumbeflerEuropean SEPG 1997.- Measurement Symposium

r ISchlumberger Retail Petroleum Systems

0
Step-3:. Make GQM de/iverables

"• Define or review process models

* Interview project people 0

"* * Make GQM plan
Measurement objectives
Goal - Questions - Metrics
Hly potheses

"* Make Measurement plan
* Data collection procedures

Data collection forms, tools, etc.

European SEPG 1997 -Measurement Symposium

Sg Schlumberger Retail Petroleum Systems
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Step-4. Execute Project & Measurement

S• Kick-off data collection a

* Track data collection closely
Measurement champion
Copy to QA or manager

* Refine Measurement plan if necessary

* Give weekly feedback on performance
Number of data points
X-weeks to feedback session

: Schlu bergerEuropean SEPG 199.7 - Measurement Symposium

c r Schlumberger Retail Petroleum Systems

[Step-5: Interpretation & Feedback

9 Feedback Sessions

Critical success factor

High involvement of project team
Define: decisions, conclusions, and actions

* Interpretation by project team
GQM team is facilitator
Moderator sometimes necessary

* Charts and tables
- Basic set
- Additional analysis

European SEPG 1997 - Measurement Symposium
7 Schlumberger Schlumberger Retail Petroleum Systems
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"* Packaging on measurement goal

k. Capture learning points, relations, influences
Distribute results
Disseminate frequently
Inform management (slides)

"* Packaging of GQM material
Prepare for future use
Capture learning points and improvements

European SEPG 1997 - Measurement Symposium
[-chumer ier i Schtumberger Retail Petroleum Systems

e Capture definitions, assumptions and 0
models

* Four related quadrants:
Quality Focus
Baseline Hypothesis (estimates)
Variation factors

-Impact on Hypothesis

* One page abstraction of GQM plan

European SEPG 1997 -Measurement Symposium
Schiumberger Schiumberger Retail Petroleum Systems
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[Oieipurpos' Qualit' li wpoinl
Focus%

Delivered 11nderstanding Reliabilitv MI' Development
product and its causes Tearn

Qualjitv Focus Variation Factor%

Number if F ailures L~evel of Reviewing

e By Severity

e By Detection group

* Number of Faults

* By Module

Bpiseline H'Tiothesis lestimates) Impact OfVariation Factors

Distribution of Failures The higher the level of recvieNsving.

vs Severity the lets failures, and the less

0 Minor 60%o/ faults slip through implementation

e* ao 30%/ phase

Customized Establishment of Measurement Programs

SChiUMbegrhuberger Retail Petroleum Systems 19
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Criticality of Feedback Sessions

0 Most important success factor

* Frequent feedback sessions
every 6-8 weeks

t" 15-20 analysis slides

* Learning and Process Improvement

* Regular feedback decreases risks

* Supports motivation and continuation

* Continuous update of GQM plan

•! SclumbrqerEuropean SEPG 1997 - Measurement Symposium

Schlumberger Retail Petroleum Systems

Future directions of GQM method

S• Improving GQM method
8- Better documnentation

- Linking Product and Process goals
- Tool development

* On-line feedback tools
Support during decision making

- Individual feedback
- Support during feedback sessions

- Level-4 tool support

o More focus on interpretation process

European SEPG 1997 - Measuro"ent Symposium

Sch ?umberer I Schlumberger Retail Petroleum Systems
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Conclusions

* GQM is powerful method
Goal driven

Easy to use, but structures measurement
De-facto standard for SPI-driven measurement

o Enhancement of GQM method
Efficiency driven by industry
Correctness/completeness driven by academics
Value/profit driven by EU
Product driven in Esprit PROFES

o SPI needs GQM measurement
SchlmberqerEuropean SEPRG 1997 - Measurement Symposium

Schlumberger Retail Petroleum Systems
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Improvement by goal-oriented measurement 4
- Briiingt the G'oal/,Q'IestionAletriC approach ip to Level 5 -

Rini van Solingen and Egon Berghout

ABSTRACT 4

Hetrics-programmes give poiwter/ul support to qualiot improvement of hoth sofitware products and
development processes. A iell-knoiwn and popular sffilt'are measurement approach is the
(;oolOQuestion/.ktric method (GQAI,) This article presents a research road-map intended to
enhance GOAt The main motive behind that presentation is that GO', wii prohahlv hecome the
de-facto standard 1or sotfivare measurement. Nevertheless, many suggestions can he made to
improve GQM. The (kiapahilitv Alaturitv Model (('MM), which is intended to provide a framevwork
to assess an organhsation's so/tware development practice, is applied in this article to assess
GQAl Our research objective is. f/course, to bring GQMf to CMXI's highest level 5.

1. INTRODUCTION 
4

Many companies invest significant resources in software development. Because of the increasing
size, complexity. quality needs and market demands for software, problems arise that are specific
for software development. Examples are planning difficulties, unknown or bad product quality,
projects that are never ended, milestones that are reached months or years too late, or developers
who are working mostly unstructured, under high stress. Those problems (generally known as the
"software crisis") are being tackled by *Software Process Improvement' (SPI).

Currently. many software development practitioners and researchers are involved in software
process improvement. Several models, methods and techniques are available, divided between two
major streams.:
* Top-down approaches. such as CMM.' SPICE' and BOOTSTRAP.) These are mainly based

on the assessment and benchmarking of the entire software development effort according to
predefined characteristics.

* Bottom-up approaches. such as GQM." QIP' and AMI) which mainly apply measurement to
parts of the development process without predefined characteristics as their basic source of
information.

The top-c/oin improvement stream applies a normative model that is assumed to be the best way
of developing software. By assessing an organisation, using this model, it becomes possible to
identify the 'maturity' of that organisation. and propose relevant improvements., The bottom-up
improvement stream is based on the assumption that it is impossible to define such a normative
model for software development: the field of software engineering is still immature.' Therefore,
empirical knowledge is gathered (software development is being measured), to improve
understanding of software development within a specific context. Both streams are applied 4
successfully in practice.

Software measurement is an important aid to software process improvement.'" 'Measurement' is
the process by wvhich numbers or symbols are assigned to attributes of entities in the real world in

* such a way as to describe them according to clearly defined rules.'' Bottom-up improvement
approaches always include some-kind of measurement framework. An example of such a
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1rafraework is the (iQM method.d' It h i. widely accepted method that is often applied in
industry. (iQM is goal-oriented. wvhich makes it especially popular in goal-driven business a
ell"Irn 1,11llle ts.

Many people expect 6QM to become the de-facto standard for software measurement in the
context of Software Process improvement. I lowever. application in practice still is fraught with
problems. such as:
4 (QM cannot cape with high-le\ c corporate uoak.L
"* Application of GQM requires expert involvement, especially during the first year;'ý
" Support from automated tools and consultants is not widely av tatble:
"* Introduction processes are unknow\n:"`
"* Literature does not sufficientlh describe cost and benefit calculations from practice (at least

not properly validated ones). A I A

2. GOAL/QUESTION/METRIC PARADIGM

The GQM method originates with Professor Victor Basili, of the University of Maryland. Being
involved in the Software Engineering Laboratory (SEL) at NASA. he developed a paradigm to
study software development on its quality-relevant characteristics. The GQM-paradigm will be
introduced shortly.

GOAL

o 0

Intfluencing Qualit

factors noes

Q1 02 3 04F

M1 W2 M3 M4 M5 W6 M7

Figure I1: The Goal., Question, Metric p~trU(1grtl6

GQM represents a systematic approach to tailoring and integrating goals with: models of the t
software processes, software products. and with particular quality perspectives of interest. GQM
focuses on the specific needs of the software project and of the development organisation.
Measurement goals are defined on the basis of high-level corporate goals, and refined into
metrics. In other words. GQM defines a certain goal, refines this goal into questions, and defines
metrics that must provide the information to answer these questions. The GQM paradigm provides
a method for top-down metric dlefinition and bottom-up data interpretation (Figure 1 ).

Application of GQM divides measurement into two parts."'• First. thlere is tile definition process.
during which goals. questions. mectrics and extra procedures are defined. Second, there is the
interpretation process, during which the collected data is analysed. improvements are identified.
and experiences are described. Both are outlined briefly in the next paragraphs. This sub-division
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does not include data-collection wvhich precedes the interpretation process. Data collection is a
separate activity that %Nill not be discussed in this paper. I

Flhe definition process' for software measurement is well described in the relevant literature.
Mlany books and papers are available on selecting the particular metrics for a specific problem.
(iQM is mainly used as a technique to define metrics, even though metric definition and
interpretation will influence one another. 6

The definition process for GQM measurement consists of the following activities:
"* Prestudv. The prestudy examines and characterises the application context and project, in

order to make current problems and goals explicit. The prestudy is an important preparation
for measurement. 6

"* Measurement Goal selection. During this activity informal improvement goals are described,
refined, and ranked. Priorities are assigned and it is decided which goals will be used and
transformed into GQM goals.

"* GOMplanning. GQM planning is the actual design of the measurements. The GQM paradigm
is applied for defining a detailed tree of goal. questions and metrics. Interviews are held with
project members to retrieve the necessary information.

"* Measurement planning. Measurement planning is done to develop data collection procedures
and introduce automated tools for data analysis. During this activity the initial GQM-plan is
made operational for practice.

Based on the actual measurements an analysis can be performed that aims at answering the
established questions, and reaching the identified goals. This process is referred to as the
"interpretation process'. Research indicates that interpreting the measurement data is a learning
process within a software team and of crucial importance to the success of the measurement
programme.-' Such an interpretation process typically comprises the answering of measurement
questions and goals, and the identification of improvement actions. These improvement actions
may refer to the software development process. but also to the improvement programme itself.

3. THE CAPABILITY MATURITY MODEL

The Capability Maturity Model (CMM) was developed by the Software Engineering Institute at
Carnegie Mellon University.-` The CMM is an effective top-down framework to evaluate
organisations according to the 'maturity' of their software processes. Currently the CMM is
enhanced by means of other approaches based on the CMM framework. such as the European
CMM called: "BOOTSTRAP'". but also a CMM version 2.0 is on its way. The CMM is used in
this article to analyse the maturity of GQM and is briefly described in this section.

The CMM helps organisations improve their software development processes by suggesting a
learning path ranging from chaotic to disciplined. Each maturity level adds particular capabilities
that are necessary to develop software in an orderly manner. Since capabilities depend on each
other. the CMM provides an improvement path, by introducing the capabilities (Key Process Area
- KPA) one by one. The maturity framework can also be used to evaluate organisations and
indicate the most relevant areas for improvement. To this purpose. the CMM uses assessments
that position organisations on one of CM\1's five maturity levels (

* Figure 2). The general characteristics of these maturity levels are described below. g
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ProcessPes
Control ~ izn

Peocelse.tel tMeasurement Managed

Process 3
Definition Defined

Basic LOV*I 2
Management Rpaal
Control Re peisatp r

Figure 2: C'AM rnaturirt' levels

Level 1: Initial process. At level I the software process is characterised as ad hoc and
sometimes chaotic. The inputs to the process are ill-defined, the outputs are expected.
but the transition from inputs to outputs is a black box process. Success depends on
individual effort and heroics.' In our opinion this means the 'Just Do It' approach.

Level 2: Repeatable process. In the repeatable process, inputs, outputs, and constraints are
identified. Project management processes are established to track costs, schedule, and
functionality. It is able to repeat earlier successes with similar applications. However,
still it is not clear how outputs are produced.' In our opinion this means that a certain
level of "Understanding' is reached. This also reflects the first improvement areas
indicated by Basili, who suggests to start 'understanding' focused measurement goals.'

Level 3: Defined process. At level 3 the organisation has defined a standard software process in
wvhich both management and engineering activities are documented, standardised, and
integrated. The organisation has defined and documented the development process. The
intermediate deliverables of development are well-defined and the process is
decomposed into sub-activities necessary to construct the software.' In our opinion this
means that not only the process is understood, but it has also been *Described'.

Level 4: Managed process. The organisation has initiated detailed process and product
measurement and analysis. Both the software process and products are quantitatively
understood and controlled. At this level, the most significant quality improvements
begin." In our opinion this means that it becomes possible to 'Control' a process.

Level 5: Optimising process. An 'optimising process' is considered as the ultimate level of
process maturity. The organisation has established a foundation for continuous
improvement and optimisation of the development process. Continuous process change
and improvement is enabled by quantitative feedback from the process and by
introducing innovative ideas and technologies.9 In our opinion this is the 'mature' stage
that everybody strives for. Again this is in line with Basili's ideas who suggests
improvement oriented measurement goals. whenever control has been achieved."
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4. USING THE (MMN MODEL TO EVALUATE THE GQNI METHOD)

I lie (AlIM is used to characterase tile CUrrent '.talluS of the ()QMv miethod in this article. As %kith the
evaluation ot software development practices, thle ('NINl will identi\N improvement areas hut this

time for a methodologyv. (arel QMI. In this section the current state ot'6QN' is assessed.

This current state of the (iQM method is illustrated in Figure 3. by ordering aiallable techniques
and tools by (MM's maturity levels. split into the two areas: definition aind interpretation.

INITIAL REPEATABLE DEFINED MANAGED OPTIMISED
( n~'stnd'~Describing' I*nnrolhng' Intproving'

7 , l-l'dradigin G uidel ines foar definition (.. [ii .L)oniz in'tiiinng 7
Measurement * coaiI ttnpiate * (QM Training

Definition * ,gstractio' 5,hects * jQN tworiais
-'Spartdc 60\iQ -teaniit Atorntated I oots

(iQM.Paradigni * I eedback Sesiokns *Pilanned F-eedback

Measurement * Spre~adsheets D iatabase rodls

Interpretation - Presenftatioftnt loo (iQM Tools
(iQM aspect
UCeriei toot

Figure 3: C.urrent niaflirin l. vels o/ GOA I

4.1 Level I

The initia, level contains the general idea of GQM is reflected in the GQM Paradigm. For both,
definition and interpretation, the framework refines goals into questions and metrics.

4.2 Level 2

At the repeatable level several techniques are available. First of all a step-wvise approach is
available by which measurement is introduced and measurement programmes are defined. The

- (QM process steps are based upon the flianiDo/ClhecklAct cycle and are tailored into the (iQM
process model. This model contains six steps: Characterisation, Goal Definition. GQM planning.
Execution. Analysis, and Packaging.". Several guidelines for the definition process are available.
Those guidelines are not necessarily specific to GQM measurement because general software
measurement literature is also of help.'

In the TAME pro *ject a *Go&- Template' was developed which supports a uniform way to describe
a measurement goal." The 'Abstraction Sheet' concept supports GQM planning and interviews by
structuring the main aspects of measurement on a single sheet." Abstraction sheets support
checking on consistency and completeness of a GQM plan. Also the concept of 'hypotheses' is
introduced to support learning from measurement. Installation of a separate GQM-team
guarantees the continuation of the measurement practices.' Notice that one of the main reasons
several measurement programmes fail in practice. is because of the lack of such ;I GQM-teamn.

The interpretation process is supported at the repeatable level by so-called 'F~eedback Sessions'.
* Feedback sessions are meetings during which data are analysed by the development team with

help from the GQM plan. These sessions are important to keep interest and motivation of the
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dcclopmeiu team. and have proved In practice to be ihe ke\ success factor of ,QNM
lneCaSUIeVintll.'' SLupport t'romli automated tools 1'()r the interpretatio n process comes mainl]\ roin
spreadsheets and other statistical representation tools.

4.3 Level 3

At the defined level, structured brainstorming techniques can be applied for the de/initon of
measurement goals. An example of such a technique, wkhich is GQM specific, is the 'Seven
Questions' technique by which the definition of GQM goals from high level corporate goals is
supported by answering questions.2- Frequent dissemination of measurement results is
institutionalised at level 3. tbr instance through papers. presentations or WWW-pages. Training of
employees on the GQM concepts2' becomes important to guarantee that everybody understands
the underlying concepts. Typical examples of support from automated tools at the defined level
are general purpose database tools, for instance, to track effort expenditure, to capture defect data.
and to monitor conformance to planning. Automated metric collection may also involve static
analysers that calculate specific metrics, for example, from source code.

Interpretation at the defined level is also mainly supported by feedback sessions, but because of
the more sophisticated nature of the measurement programme, feedback sessions are now better
planned. Support from automated tools still comes from spreadsheet and presentation tools.
However. integration with database application might become feasible. Also some commercial
tools2" might become of interest because analysis of measurement data is already described before.

4.4 Level 4 and Level 5

Techniques of the GQM approach that provide support during the managed and optimised levels
are currently not available.

5. MISSING ELEMENTS IN THE GQM METHOD

In the foregoing paragraph we have presented the current techniques for GQM measurement
within the framework of the CMM. In order to bring GQM up to level 5, various additional
techniques and tools should become available. In Figure 4 we present a similar table, but this one
illustrates the missing elements of the GQM approach.

INITIAL REPTBL DEFINED MANAGED OPTIMISED
Doig 'L Lnderst. ' "Destcrthing 'Controlling,' "Irproving'

a I* nk to 'ofn are 9 .Ilectieness of Full% Integrated ToolSDeelopinet measurement ins lronment
Measurement •1etled (;Q 1 * Relation hetweetn

Definition procedures process and product
- GQM Handbook * Measurement of GQM
- Document Templates activities
* (QM Inspections

Guidelines . Data representation o On-line Feedback * Ftll. integrated Tool
11)r Feedback guidelines * Decision Support Environment

Measurement * Feedback Handbook * ('ost/benelit analysis of * Cost/benefit
Interpretation • Iit/It autotnated measuremCnt programme oplinisatton ,I

ficedhac k mteasuremtent
pr.- rantrne

Figure 4: MAssing ele'ments m the imaturity levels of the current GQM
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5.1 lissing elements at Level I

In the (AMI. the lirst level is "for free'. lherelore, at the initial le~el cer\ thing that is needed is
currently available. Adopt the (iQM paradigm and 'Just Do It'.

5.2 Missing elements at Level 2

For GQM measurement at the repeatable level there are insufficient guidelines regarding the
inlternretwtion process. Questions %%hich are still unanswkered are. bOr example. \,ith what
ftrequency should feedback sessions be held, how much information should be presented in a
single session, and what amount of user involvement is advisable?

5.3 Missing elements at level 3

In order to perform GQM measurement at the defined level, there is a need for procedures on how
to do the definition process. The "how?' question is still not fully answered. A GQM-handbook
that describes the practical application of GQM is not available either, nor are templates for GQM
documents. A second missing element in GQM is the link to software development. Besides the
involvement of software developers, there is no software specificity in GQM. At a level 3
maturity of GQM. such a link should exist. Another missing element is some kind of inspection or
audit by which the measurement practices themselves are evaluated.

The interpretation process is hardly defined at all. Something like a feedback handbook is not
available, nor are guidelines on data presentation (some ideas are described in literature2l-l-). At
the defined level there is a need too for fully automated presentation tools, since many
measurement projects need to be supported. Those automated presentation tools can be applied
because of the defined nature in which the GQM measurements are carried out: feedback is
planned, many questions are stable, and metrics are collected in a fixed way.

5.4 Missing elements at Level 4

The definition process at level 4 requires quantitative evaluation of the GQM measurements
themselves. The effectiveness of measurement programmes should he clarified. The relation
between software development and software product (quality, cost, and cycle time) should be
established. Real 'control' needs to identify what the effects of specific measurement topics are, in 0
order to select the most appropriate ones. The Esprit project PROFES 2' (Product Focused
Improvement of Embedded Software processes) develops such techniques currently.

"Managing' the interprelalion process. definitely needs on-line feedback. Measurement
representations should always be available and up-to-date. Support during project decision making 0
must be provided. Examples of suggestions would be. 'which module should we inspect?', or
•how many test effort is required'?'. Fools that support such on-line measurement presentation are
not available (yet).

5.5 Missing elements at Level 5 0

Looking ahead to level 5 is still difficult. The current GQM method is somewhere between level 2
and level 3. Therefore it is obviously easier to make suggestions for levels 3 end 4. than for level
5. Level 5 probably requires a fully integrated development environment in which software

* development, measurement definition, data-collection, and measurement interpretation are
supported in an integrated fashion. All activities are expected to be optimised automatically based
on the mature nature of the method. Exact specifications will be clearer on the way to level 5.
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6. SCHLUMBERGER'S SOLUTIONS TO THE MISSING ELEMENTS OF' GQM

In 199)4. soft-'vare measurement was Introduced in the Research and Development department of
Schiumberger Retail Petroleum S stenis (RPS), by app)ying the 6QM paradigm. ['his
introduction was associated %N ith a Furopean Research project"5 that had the objecti\ e to lift tiQNI
to level 2. 'The fact that important elements were not yet described in the (iQM method was
immediately apparent. How this dilemma was (and still is) being resolved is described in this
section.

Because of the commercial pressures on the Schlumberger industrial business, all improvemients
were tovused on *efficiencyv> All the additions to GQM addressed the question of hlow to increase
the positive benefits ofGiQN measurement by using less effort'.

Schlumberger RPS developed several additions and improvements to GQM:
"* Software development methodology is integrated with the GQM method (section 6. 1)
"* Detailed processes for dlefinition are described (section 6.2).
"* Guidelines for feedback sessions are defined (section 6.3).
"* Tool support for Level 3 )GQM measurement has been developed (section 6.4).

6.1 Integrating Software development models with GQM

To ensure correctness and completeness of the defined set of metrics. GQM identities metric
definit ion from two different perspectives :24

"* Metrics definition by members of the project team, using GQM modelling techniques;
"* Metrics definition based on models of software processes and products.
By modelling both perspectives, two sets of metrics are identified that can be cross-checked on
consistency and completeness, identifying subjects that were missed or badly defined. Both
perspectives are illustrated in Figure 5.

,Processed Data

Choek on Consist~n .. Y C lnAg~gto n
olad Con.Q stsn~t. Valdaio Plant .1ii

.0

Figure 5: Applyin~gprocess and product models to inetric definition
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I
6.2 Detailed definition process

[)uring the def/itinm phase of the (iQN.I plan. a - ....
seven step procedure-" is followed which
results in a fornmal and documented definiti, '

of the measurement programme. Ih. h.... **....

procedure will not be presented in detail, but
the seven basic steps are illustrated in Figure 6.

6.3 Guidelines for feedback sessions .

The Schlumberger RPS (iQM team explored
learning theories which %%ere also applicable to
the feedback processes of software
measurement. Based on that research many . .
guidelines were documented to improve the __

feedback process. Guidelines wýere identified
for the project team. the GQM team. the ... _,",..

feedback sessions, and for general
management. More details have been
published.20&2

t
GOM 0-

1Those guidelines indicate why particularly the

feedback process goes wrong so often. The
GQM-Team should. tbr instance, have
sufficient knowledge of the development
process and possess particular personal skills to Figure 6: GOA.f dl'initon steps

encourage the measurement programme. Another crucial point is the influence that the developers
experience regarding the inlerprelalion of the measurement data, or subsequent improvement
actions. Learning theory also. again, illustrates that quality-focused measurement programmes are
unsuitable to evaluate individual developers. This would violate almost every condition of the
feedback process.

6.4 Tool support for Level 3 measurement

Schlumberger RPS developed their own software measurement tools, mainly focused on support
during feedback sessions. Application of standard tools such as Microsoft Access. Excel and
Powerpoint offered good starting points. Because of the object linking functionality in these tools 0
it is possible to provide measurement analyses which are updated when new data is entered in the
underlying databases. Support from such tools reduces the preparation time for feedback sessions
from 3 days to approximately 2 hours. Currently no commercial GQM data analysis tools exist.
To perform correct data analysis, three types of tools are needed.29

"* data processing tools. that group. order and calculate information as defined in the GQM plan.
"* data representation tools, that present information in bar charts, scatter-plots or tables.
"* data displa'ing tools. that present those charts on screen, in documents or in hand-,ot..
These three types of tools are not available yet. but are clearly needed for the interpretation
process. Special requirement to such tools is that they are linked to each other.
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7. CONCLUSIONS

(4QM is a po\xerful method that supports data collection, adjusted to a specific problem or
organisation. (1QM can evolve into dhe de-facto standard for softwar2 measurement. ttoxever, the
current documentation on (IQM is still incomplete. In this article the C'MM is u.,,d to assess the
GQM approach and to identify suggestions for its enhancement. This assessment indicates that the
current documentation of GQM is somewhere between CMM level 2 and 3. Some support for
"defined' (iQM measurement is available. but important elements are still missing.

In this paper many suggestions are described for improvements to bring G(QM to level 5.
Schhunberger RPS. that has applied GQM since 1994. already added a number of improvements
to the method. The fact that those improvements come from industry reflect why the\y all aim to
increase the efficiencv of both software development and the quality improvement programme.
Development of the GQM method is currently also done in international research settings. The
Esprit project PROFES deelops techniques aimed at bringing GQM to level 4.

Summarising. it is recommended to apply goal-oriented measurement in practice. Especially
industrial organisations reported positive experiences with GQM, since both method and
,,rganisation are goal-driven. Schlumberger RPS will continue te apply and improve the GQM
method.
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* Software Metrics - Real World Experiences

SUN LIFE
Company Background

.5th largest UK Life company

isEstablished 1810

*Funds under management £ 20B

93300 Staff
.2600 in two main Bristol sites
*200 in London with small IT support
sLocal branches

9500 IT Staff

.3 Software Metrics Staff

* Software Metrics - Real World Experiences

SUN LIFE
Introduction

Reasons For Starting A Metrics Program

* Outsourcing
* Productivity Reporting
-Expenditure Analysis
* Input to Business Decision Processes
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0 Software Metrics - Real World Experiences

SUN LIFE
Establishing the Metrics Program

Senior Management Support

S'Quick Wins'

Management Benefits

* Statistics
* Estimating
* Management Reporting

Management Commitment

OSoftware Metrics - Real World Experiences

SUN LIFE
Identify Software Metrics to Collect

Establish Metrics Characteristics

Minimum Essential Data Collected
Purpose Defined and Communicated to Those Affected
Collected Once
Collected at Appropriate Time By Appropriate Person
Accuracy verifiable
Used and Reported in a Consistent Way
Held for an Agreed Period
Destroyed When No Longer Appropriate
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* Software Metrics - Real World Experiences

SUN LIFE
Identify Software Metrics to Collect

Establish Metrics Characteristics

"* Validity Reviewed When Changed or, At Least Annually
"* New Data Collection or Reports to be Approved
"* Minimal Retrospective Data Capture

, Software Metrics - Real World Experiences

SUN LIFE

Function Points

Establish Internal Guidelines

CheckPoint and MK II Project Estimation
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0 ,ftware Metrics - Real World Experiences

SUN LIFE

Work Effort

Establish Work Effort Metrics

Work Effort Measures

* 'Bums on Seats'

"* Project Time

"* Person Day

* Software Metrics - Real World Experiences

SUN LIFE
Spreading the Message

Metrics Collection Book

Roadshows

SLFPUG

Function Points Clinic

Function Points Counter Recruitment
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* Software Metrics - Real World Experiences

SUN LIFE _

k~(METRICS CONVENTIONS) UF
AL•Jk•SUN LIFE

* 1449 Working Hours Per Year

* 207 Productive Days

* 222 Office Days

* 9 Days Communications

* 6 Days Divisional Initiatives

* Software Metrics - Real World Experiences

SUN LIFE

&,, (MET1R1CS CONVENTION SUN LIFE

* All Resources contributing 5% or more to a
project are included in Effort and Cost Figures

* Productivity is
Function Points per Staff Month

* Production Cost is
£'s per Function Points
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SUN LIFE

Function Points at the Crossroads

Number Of Function Points Counters

Options

0£ Software Metrics - Real World Experiences

SUN LIFE

Where Are We Now ??

Function Points

Software Metrics

Estimating

Conclusion

Sharing Data
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SUN LIFE
SUN LIFE ASSURANCE

SOFTWARE METRICS - REAL WORLD EXPERIENCES

John Holt
Software Metrics Analyst

Introduction.

Why did we start our metrics program ? Our impetus came mainly from the business
but our recent migration from our CDC Cyber environment to an IBM platform also
focused business attention on our IT department.

Business areas have been under the productivity spotlight for some years now. There
have been all sorts of initiatives for measuring their productivity and time utilisation.
Productivity measurement and metrics has traditionally been difficult to collect for I.T
departments due to the problem of quantifying a largely abstract instead of mechanical
process. Also, IT is now being seen as an area that needs to be more integrated with
overall business processes and corporation objectives.

However, if IT is to be involved in setting business objectives then it must accept that
it will be measured as a business area. This means that software metrics must be put in
place to measure expenditure, effectiveness and productivity.

Outsourcing has become a cost effective way for companies to continue to have the
benefits of their IT departments but few of the problems. This was one of the results
of the 'return to core business' strategy that is still going on today. Those IT
departments that have avoided outsourcing have been those that can prove to their
company board members that it is as cost effective, if not more so, to retain the IT
function within the organisation as it is to outsource it.

Software metrics have the capability to significantly influence business decisions. Sun
Life decided to centralise our metrics function into one area and expand the number
and quality of metrics we collected. So the software metrics program was established.

Establishing the Metrics Program

The most important ingredient for a software metrics program is senior management
support. Often, management establish a metrics program because it is fashionable.
The program never really becomes established. Management wants quick wins and a
magic bullet that will solve all their problems by delivering productivity statistics and
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management reporting metrics the instant the program is set up. The reality is that any
metrics program needs to be carefully thought out. Many statistics need to be
collected over a long period, typically 18 months, before they can be used
meaningfully. This doesn't lend itself easily to the provision of'quick wins'.

Sun Life senior management realised not only the need for a metrics program but also
the benefits they could get from it in terms of management statistics, estimating and
reporting. The ability to use software metrics to do estimating, based on Sun Life's
own data, was one of the key incentives to start the metrics program. By using our
own data, we could develop a technique that would be exclusive to Sun Life and
would take into account all those things that make one company's IT department
different from the rest. Also a good estimation technique would enable us to give to
the business a better idea of how much their proposed IT solutions were going to cost,
enabling them to establish a more accurate business case.

Another benefit from strong senior management support is that the staff on the project
teams then realise that management are serious about metrics and they will continue to
be collected. This positive attitude was particularly important in senior management
meetings when the doubters stood up to have their say about metrics. It took time to
win them over, especially when, on occasions, there was insufficient metrics data.
Some concerns about metrics appear as if they'll be with us forever. One lesson we've
learnt is that selling metrics is an ongoing task. Any doubts expressed need to be
neutralised quickly if the whole program is not to be discredited.

Identify Software Metrics to Collect.

The next issue was what metrics to collect ? It's easy to collect metrics but the
objective was to collect metrics that would provide the areas who wanted them with
relevant and meaningful analyses. Before we looked at the metrics we should collect,
we realised that if we went out and measured everything, we'd end up with an awful
lot of data but no idea of how useful it was. Our manager sat down and compiled a list
of characteristics against which each metric should be examined.

This was:

" Minimum Essential Data Collected.

We were careful rot to overburden the metrics providers by asking them for
too much data.
"Purpose Defined and Communicated to Those Affected.
We wanted the project teams to understand why we were collecting the metric.

"0 Collected Once
We were anxious not to keep asking the teams for the same data. So we made
sure that our metrics collection forms didn't duplicate metrics requests. We
also tried to eliminate from the forms data which we could either source from
elsewhere or derive from existing data.

"* Collected at Appropriate Time by Appropriate Person.

Tuesday 17 June (1201a-6)P - 2
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p We targeted our metrics collection forms at people we knew had or should
have the data we required. For example, project leaders should have cost and
effort estimates and actuals.
Accuracy Verifiable.
We ensured, as far as possible that the data we were being given was accurate.
This could be difficult, especially with estimates. As the project scope changes
in the early stages, the estimate obviously changes. We were always aware that
we might not have the latest estimates.
Used and Reported in a Consistent Way.
For the maximum benefits to come from metrics reporting, the charts and
graphs produced must be meaningful and understandable. We spent some time
establishing the format and presentation of our analyses, bearing in mind that
some of our analyses would be for board level senior management. We were
anxious that the right message should be conveyed.
Held for an Agreed Period.
We intended to roll up metrics when they reached a stage where analyses on a
detailed level is no longer required. Practically, this hasn't happened yet. Some
of our long term analyses still require access to detailed level data.

* Destroyed When No Longer Appropriate.
• Validity Reviewed When Changed or, At Least, Annually.

We perceived that some data will no longer be relevant. For example, data that
was collected relating to our old Cyber data system would be of minimal use

now. Likewise, data relating to our Cobol systems will be irrelevant at some
time in the future.

"* New Data Collection or Reports To Be Approved.
As we continue to develop our reporting processes, we try and circulate draft
copies of our reports and charts to as many people as possible. Their
comments help us refine and improve our reports until we reach a stage where
they are approved for inclusion in our various management reporting
procedures.

"* Minimal Retrospective Data Capture.
Benchmarking exercises are the main problem here. For our first exercise we
had to go back to the project leaders for retrospective data capture as the data
just wasn't available. For the second benchmark we were considerably better
but we still found small pockets of data we didn't have. We've just completed
an overhaul of our metrics collection system and have included all the metrics
we need to have for next years benchmark plus some others we think will
become useful in time.

The basic building blocks of any software metrics program are system size and work
effort. However these are measured - Lines of Code, Function Points, Days, Weeks,
Hours - is irrelevant. Just combining these two figures will give a crude productivity
measure - a metrics 'quick win'. We decided lines of code was not an option for us. If
we had thought about it, the sheer mix of development languages in our organisation
would have meant that any results we would have obtained would have been useless.
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Function Points

Our next step was to try and get some idea of the size of our systems. We employed a
team of outside consultants who offered us a package which included measurement in
Function Points, of some of our current systems and a training course in the Function
Points iechnique. The consultants happened to use Symons MK II. A group of our
project staff were trained in that technique. An internal user group was set up and, for
approximately a year, things went reasonably well. It does take a while for a Function
Points program to become established and this was no exception.

Although we used the rules established by the MK 11 methodology, we needed to
establish our own internal guidelines, based on the MK II rules. This was because
generic rules are fine as a road map but they can't be expected to cover, in detail every
variance of system, platform and development methodology in an organisation.

As a corporate goal Sun Life determined that it wanted to be a world class company.
In order to achieve this, it's necessary to know what the other world class companies
are doing and also to learn from them. Sun Life's Senior IT manager went on a fact-
finding mission to the United States for this purpose. Whilst there, he was shown an
estimating tool called CheckPoint from SPR. As one of the most desirable spin-offs
from the metrics program is project estimation, the chance to buy an automated
estimation tool that would take in Function Points and produce an estimate, based on
an already well established base of data is a major selling point.

At this time, we were busy using and promoting the MK II Function Points
methodology. Whatever the virtues or otherwise of the MK II method it doesn't,
currently, have an automated estimating tool that will take in MK II Function Points
and give reliable estimates. There are estimating tools in the marketplace that will take
in MK II Function Points but. to date, they have not had any official endorsement
from either the originator of the MKII methodology or UKSMA, the MK II standards
body. Productivity statistics from MK II are sketchy and are not so well established as
Albrecht so estimating from empirical data can be difficult.

The major drawback of CheckPoint was that it would only accept Albrecht Function
Points as input.

We installed CheckPoint. This meant that we abandoned system sizing using MK II
and switched to Albrecht. This caused concern amongst the MK II Function Points
counters who were against changing the Function Points methodology. But, being
able to input Function Points directly into CheckPoint was too important an
advantage

Work Effort

How many days in a work year ? How many days in a work month or week. Even
how many hours in a day ?
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The answer is: it depends. It depends on what industry sector you're working in, what
company you work for and, even, what department you're in. But, if you accept that
one of the most important components of productivity metrics is work effort then,
clearly, establishing an answer to this question is essential.

We had to come up with a definition of work effort which we could not only use in
our software metrics but one that would also be relatively easy to collect.

We currently do not have a person based time recording system such as PMW or MS
Project installed throughout Sun Life but we feel this is essential if accurate work
effort figures are to be used as a management reporting metric. At the moment, our
work effort data is derived from several sources: project team returns, management
reports etc. Introducing a time recording system involves support, not only from
senior management but also from the lowest level in the project team as it involves a
considerable organisational cultural change. So we've adopted the introduction of such
a system as an important objective.

Everyone from senior management to our finances area could see the benefit in a work
effort metric but it needed to be defined. The first problem, as was previously referred
to. was defining a work day. Here's a sample of alternative ways of doing this:

"• 'Bums on Seats'
As long as the person is seated at their desk, the total time is counted. So. if a
person starts at 8:00 and finishes at 5:00, that's 8 hours, assuming an hour
break for lunch. If they come in at 10:00 and leave at 4:00, that's a 5 hour day.

"* Project Time
The person clocks on and off the project. If a person is working on multiple
projects then they will record their time to each project as they expend effort
on it. This also means they record the exact times they've spent on lunches, tea
breaks, cigarette breaks, 'comfort breaks', nose blowing.

"* Person Day
A person is assumed to work a standard day, whatever their true hours. If the
standard person day is 7 hours then that's what's recorded. If they work 10, 11
or 6 hours, it's irrelevant. Within the 7 hour day, their time would be split
amongst however many projects they're currently assigned.

We decided on the standard person day. The first method was too crude to deliver
good productivity figures on a project by project basis. The second method is
unworkable unless there's a person based time recording system in place. So we were
left with option three.

One disadvantage with both option one and three is unrecorded overtime. We do ask
the project team for this figure but it is rarely available.

I've seen in one of my previous organisations a situation develop in a project where
the project leader would move times between phases to try and balance the effort out.
So, if he was running out of time in the analysis phase, he'd allocate time from the
following phase, hoping that he'd make the time back up. The other method of
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manipulating work effort estimates is to overestimate the total project. I've seen
situations where the project leader has given an estimate that's about 50% above his
realistic estimate, knowing that the business area would cut it back.

We adopted a 6 hour standard person day and 261 office days per person per year.
From this, we deducted:

* 32 Days for Holidays and Bank Holidays
* 4 Days for Sickness
* 3 Days for Training
* 9 Days for Communication exercises, Company Briefings, non-project team

meetings etc.
6 Days Divisional Initiatives

Extra non-project work but benefiting IT as a whole e.g., Function Points

counting, Development Life Cycle reviews, Tickit Auditing.

This leaves 207 productive person days devoted 100% exclusively to project work.
We still do not know:

* The amount of unrecorded overtime in a project.
* The 'non productive time' which occurs in every organisation e.g., tea breaks,

social interaction etc.

Unrecorded overtime is a difficult metric to collect. I've heard industry experts suggest
that this figure could be as high as 30% of the total project effort so it's clearly a
metric we'd like to gather to determine the effect on project delivery times.

The figures for a standard person day were only established after many meetings. It
was surprising to see the strength of opinions which emerged as, it seemed, everyone
had their own definition of a standard person work day. We had a group of about 6
managers who -- wanted to ratify these figures. Eventually, after hard lobbying from
our most persuasive team members to each manager in turn, and discussing what we
were trying to achieve, we obtained consensus.

We determined that productivity would be expressed as Function Points per Person
Month and Production Cost as £ per Function Point.

We produced a handout to reinforce the message:

* r 1441 Woi~l[ot e (1

* ~ 722 4'110 6 ET ICS CONVENTIONll _J iiiil f
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Project Life Cycle Metrics

It was essential to integrate metrics into Sun Life's System Development Life Cycle-
We made the provision of estimates a project deliverable for the Initiation, Systems
Design and Implementation phases of the life cycle. By including these tasks in the
Life Cycle, we were able to enforce at least two fundamental aspects of the Metrics
program - Function Points and Estimating. The project manager was required to
produce at least one estimate for each of the three phases of the Life Cycle and one of •

these had to be an estimate derived from the CheckPoint estimating software package.
In order to get an estimate from CheckPoint, they also had to have completed a
Function Points count since CheckPoint would only estimate from Function Points so
Function Points also gained acceptance as part of the overall project deliverables.

The next task was to establish the software metrics credibility with the project teams
and convince them to record the data for us.

Any group of individuals have an inbuilt resistance to being measured, especially
when it hasn't been part of the culture of the organisation. They may think that •
management want to monitor them. Another objection to collecting the metrics was
that it's an extra overhead - time that could be better spent actually getting on with the
project. This is understandable. Project teams are formed, generally with one objective
- to design, develop and deliver a project that will satisfy a business need. Any
incidental tasks that are perceived as sidetracking or hindering them from achieving
this objective are bound to be looked on as less important.

We tried to make the project data collection as easy as we could. We developed a
project data collection book. We designed a series of forms similar in style to a
spreadsheet. Each form corresponded with different stages of the project life cycle
because some data that was required in one stage might not be required for all stages.
The forms were structured so that the instructions for completion were on one side of
an A4 sheet with the boxes on the other side.

I The final edition of the book was quite large and many project leaders found difficulty 0
in completing it, mainly due to time constraints. Recently, taking input from the
project leaders, we've reworked the book and managed to condense it. We've also
made more use of colour which has made the whole book easier to understand.

Spreading the Message 0

We realised that the actual collection of the metrics by the project teams would be a
problem. We knew we had the support of senior management so we decided to set up
a roadshow to explain the reasons why we were collecting the metrics and the benefits
we would gain. We obtained a portable notice board and divided it up into the 3 areas 0
of metrics we specifically wanted to address:

1. Estimating
2. Function Points

* 3. Project Metrics 0
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Each of us then prepared a short presentation. We targeted project teams and took our
roadshow to each of the IT areas. We usually tried to synchronise our arrival with
team activities such as briefings so that we could add our presentations to the end
while the whole team was still present. Often, this wasn't possible so we set up in a
convenient meeting room and encouraged team members to walk in and look around.
We made ourselves available to answer any questions. Sometimes, the teams wanted
formal presentations. At the end of the series, we'd covered every IT area in Sun Life,
in Bristol and London.

With the Metrics Rules and Data Collection book produced and the road shows over,
we began to receive projects for Function Point counting. Since the project couldn't
progress without a Function Points count and CheckPoint estimate, we were under a
lot of pressure to turn the counts over as fast as possible. There was only one problem.
I was the only one in Sun Life who had substantial previous Albrecht experience
although some others had been through a training course the year before. Clearly, it
was time to utilise this base of trained but inexperienced personnel.

A Sun Life Function Points User Group was established to spread the Function Points

message. As we had most of the people who had been on the MK II and Albrecht
training courses in the user group, we also started a Function Points clinic. The idea
behind the clinic was that people who had an interest in actually counting Function
Points would attend the clinic. Counts would be handed out and any counting
problems would be discussed within the clinic. The attendees would complete 4
counts or attend 8 clinic meetings whichever came first and then half would split to
form another clinic and new members would join both clinics. By arithmetic
progression, we hoped to eventually cover all the project teams with people who had
knowledge of the Function Points counting process. 0

Some of the project managers of our counters were a bit suspicious of the process.
They didn't entirely trust Function Points. They'd heard that Function Points would
give any figure you wanted, provided you manipulated the processes sufficiently. We
stressed that we were counting according to an industry recognised standard, that we
had the manuals for them to look at, if they needed, and that their resident expert had
ten years experience. This satisfied most of them and they were prepared to let their
team members take part.

Recruiting enough counters was and still is, a concern. Counters are taken from the
project teams on a part-time basis so we are asking them to do counts in their spare
time on the project teams. We had allocated 6 days out of the year for Divisional
Initiatives which included tasks like these. Normally, this time was rarely used so the
project managers were happy to treat this time as additional project development time.
So, some of our counters came under pressure to concentrate on project work as their
main priority. This caused problems for us because we were then unable to give
accurate estimates to other project leaders of the likely delivery time of a count. It was
also slightly embarrassing as we were supposed to be promoting the importance of
accurate project estimating while we weren't able to give project leaders any idea of
when their counts would be ready! Where we knew this was happening we'd try and
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resolve it either directly with the project managers concerned or with the projectI manager's senior manager.

Sun Life's Efficiency Initiative.

In the middle of last year, we had a company-wide initiative launched called Energy.
This was in response to the same market pressures that are affecting every other
company where the drive is on to produce more with less. As a result of this, we found
that our data collection and metrics analysis services were more in demand because, if
management wish to improve efficiency, they first have to establish a base efficiency
measure. The initiative also had the effect of reducing the number of counters as more
of their time was needed on the project teams. A number of our counters either
removed themselves from the counting process or stated that they were unavailable for
counts in the medium term.

Function Points at the Crossroads

All our initiatives last year, together with strong management support persuaded the
project teams that Function Points, estimating and software metrics in general were
the way of the future. Now, we found ourselves in a position where the project teams
were more than willing to send us their projects for counting and estimation but we
had few counters to actually do the counts. We therefore quickly accumulated a
backlog. We needed to address this situation quickly, otherwise we would find that the
project teams were likely to begin to lose commitment to the process. Recruiting new
Function Points counters was difficult. Function Point counting is not a glamorous
skill like Java or designing Web pages. We overcame the problem by again drawing
on the support we have from our senior management. They backed us when we
approached the project teams to recruit counters. However, this was not a long term
solution.

Training was another issue. I could have designed and delivered a training course but I
was too busy counting projects to have the time to do it. We considered outside
training courses to be too expensive.

We found ourselves in a situation where we were considering two options for the long
term future of Function Points counting:

1. Continue to draw our counters from the project teams.
2. Bring counting inside the metrics area.

if we kept recruiting our counters from the project teams, we could eventually have
accumulated too many counters. In this case we would have had a problem with trying
to maintain counting consistency. This would be because each counter wasn't doing
enough counts during the year to keep their counting experience current.

If we brought the counting process inside the metrics area we would:

1. Have greater control over consistency.
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2. Would keep skills current.
3. Would quickly develop experts.

But, we could then give the impression that Function Points counting was an elitist
task and project teams submitting their projects for counting would have the
impression of putting them into a dark cloud with no control or knowledge of the
internal processes involved as well as no commitment to the results.

We decided, on balance, that recruiting from the project teams would be preferable to
keeping the process centralised. We would overcome the consistency question with
distribution of the IFPUG Counting Practices manual supplemented with our own
local guidelines which would deal with Sun Life specific counting issues. The
solutions to these local issues would be based on the IFPUG manual.

Benchmarking

Although the collection of software metrics is an essential aid to understanding the IT
processes, metrics collected in-house will only be able to be used for in-house
analyses. One of our corporate objectives is to be world class. Clearly, one of the first
steps in achieving that goal is to try and establish where we are now. One of the ways
the IT area can discover this is to submit their data to one of the benchmarking
companies. We submitted our data to CSC-PEP for analysis. In return, they provided
us with analysis of where we were, not only in comparison with all companies on their
database but also companies within our industry sector. Our first effort last year
produced mixed results for us. We established that we were good in some areas, bad
in others and average in others. Within our industry sector, we were average. This is
probably due to a number of reasons, the lack of maturity of the data being one of
them in that some of the data we were asked for, we had to estimate. However, it did
give us some meaningful data to use in order to establish a 12 month productivity
target.

Management decided that we would enhance our development environment of
continuous improvement by introducing new initiatives to improve our project
delivery times. This meant embracing new development methodologies like RAD and
JAD through to the establishment of 'hit' teams to identify and help projects that, for
one reason or another, were underperforming. We also placed a greater emphasis on
the quality of the software delivered. The actual figures aren't relevant because in a
continuous improvement cycle, they are changing all the time and it's usually
sufficient to ensure that the figures are improving.

Gathering benchmarking data is an interesting exercise. Project teams in general are
reluctant to collect metrics, for reasons I've previously discussed. In rare instances we
had work effort data being recorded using different bases at different stages of the
project.
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At the end of the process, CSC-PEP produced our internal results followed by a
workshop for senior managers. It was at this stage that the project leaders realised the
impact of the data they were giving us was having on their senior managers.
Suddenly, it was their project under the spotlight. Consequently, I was involved in
discussions for projects that were under management scrutiny for one reason or
another and revising their Function Points counts. As one project leader said to me:
'It's surprising how, having your project under the management spotlight, focuses your
mind!

Where are we now ?

Function Points.
We still have a backlog of counts. This is inevitable due to the

budgetary process within Sun Life. Most project budgets are approved early in the

year so that's the time when most projects start up. Even at a counting rate of 50
Function Points/Hour, that still isn't fast enough to keep up with the project startup
rate. In addition we have projects that start during the year which will address
legislative changes and new market opportunities.

Software Metrics.
Since the last CSC-PEP benchmarking exercise, the profile of metrics

is steadily increasing. Project teams are beginning to realise the importance to

management and are starting to be proactive in coming to us to ask us to provide their
Function Points counts and estimates. They are also being more careful with the 4

project data returns at implementation and providing better quality data as a result.

The important part of the metrics loop we're now concentrating on is the feedback to
the project teams of the metrics they've provided. We are looking at graphs and
analyses that may provide: 41

* Productivity Rates of project teams in Sun Life's IT and individual areas.
* Error Rate Detection
* Budgeted vs. Actual Effort and Expenditure
* Accuracy of estimates
* Development life cycle analysis

* Maintenance effort per implemented project
* Team role distribution effort.
* Number of Defects per Function Point.

We're also looking at the testing process to see if we can use software metrics to
improve our error detection rate, especially in the earlier stages of the project life
cycle e.g., Systems Design or Functional Specification and generally assist the project
teams at this stage.

Estimating.
Our CheckPoint estimating package has given us some interesting

insights. For example, it's shown us that project leaders could afford to be more
aggressive with their estimates as they tend to overestimate the time required to
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deliver a project. The CheckPoint package, combined with the Function Points count
is giving us estimates that are within +/- 10% of project actuals. Confidence among
the project leaders in the package is steadily growing. Our long term aim is to make
CheckPoint the primary estimating package within Sun Life.

Metrics Focus
We have devolved some of our IT function to the business areas. This

has changed the emphasis of our metrics away from justifying our IT productivity and
spend to the business to one of providing metrics to the business to input into their

business cases and helping them in their decision making processes.

Conclusion.
Metrics started in Sun Life with lots of enthusiasm from both senior

management and the project leaders. The enthusiasm waned in the project teams, late
last year and early this year. This was partly because while we were establishing the
software metrics initiatives we had not yet shown how they fitted in to the
development environment. However, lately, there's been another wave of interest
shown in metrics. I think this is due to the project teams realising that metrics are here

to stay and can deliver benefits to them. This makes our task easier. We are
establishing links with other companies within our umbrella organisation of AXA-
UAP such as Colonia in Germany and hope to exchange metrics data with them on a
regular basis.

In conclusion, I hope I've offered some insights into what to expect in your own
metrics programs. Although we had problems, we managed to solve most of them by
a combination of management support, team skills, enthusiasm and a belief in what
we were trying to achieve. We haven't finished yet, there's still a lot of work to do but
we've made an excellent start. I wish you every success in your own metrics program.
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1• ~Have You Heard ?

" •We are living in the 'age of information'

-• • In fo rm atio n to d o u b le ev ery three y ears

U uality of information becoming harder to assess

S• ~The MIAMI Experience •

Practical Experiences of Introducing
•* and Establishing a Successful Metrics

* Program or, in other words:

* Extracting Needles from Haystacks: Painlessly! 0

MIAMI Project Manager

Lloyds TSB Group plc
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* Building a Foundation for Success

* Achievements and Learning Points

![ •]• Lloyds TSB Group •

* Banking & Financial Services
* * Established 28 December 1995

U • 2,810 High Street branches
• 82,000 employees

* * Group assets :£147 billion
" ~ixth largest UK quoted company on a

market capitalisation of £27 billion
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S~ Lloyds TSB Group

* Information Systems:

* • Software Development and Support

* 1,400 employees
• •Nine UK sites

Building a Foundation for Success O

* Background

• • Previous unsuccessful metrics initiatives
• • Strong process improvement culture
* • Investment in new tools and methods

* Benchmarking

T Development 

of Business 
Plan
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Metrics Involving All

equals

Motivated Improvement

U lm ~Conception & Bit w

S.. •3Q95
* Five corporate metrics

Five year rolling programme
* A cohesive system 0

Facilitate cultural change to measurementlim , ealthceck 'on te business•
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F e The Corporate Metrics
II

U* • Productivity (Size/Work hour)
* • Delivery Rate (Size/Elapsed Week)

U •Product Quality (Defects/Size)
* • Process Quality (Defect removal efficiency)

C Customer 
Satisfaction

-i"Staff Satisfactiona

U,

S• Establishing the Project

•• * Gathered requirements (G-Q-M)

U* * Established steering committee/sponsors
* • Identified stakeholders and customers

• •Communicated key messages
0 Advertised, Advertised, Advertised
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Defects

* ~Expnded
U Effort

UUIs Productivity
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Process Flowve..
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[[• ~Project Strategy O0

* • Structured approach

* • Expanded project by function

* - Development

* - Support

Piloted - refined - rolled out]in.Metrics Release no. I

SAchievements toDae I

s.lq ! Corporate Level Reporting: "The Dashboard"

9 month rolling average

U* - % change over previous period
S- rate of change

* • IS Senior Management Level Reporting
-As above plus additional granularity per functional area

Project Management Level Reporting1

Standard reports to aid tracking and control
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Estimated compared with Actual Effort for Project
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5000



[• Achievements to Date:• 2 O

100 people trained, 140 projects captured and
a 150,000 fps counted

S*Increased recognition as a value add service

provider

Anticipated improved cost estimating capability

L• Next Steps

* •Full data exploitation

• • Expansion to additional sites

,, Project Management measures

Customer Satisfaction survey __) _
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S~~So, In Conclusion t)

Our experiences reveal at least five
* factors can affect our success rate:

* * Commitment levels (active not passive)

- * Generating customers & focusing on champions
* • .Keeping things simple

i Providing a speedy return on investment
Automating data collection wherever possible

* •QUESTIONS ???

• • ~QUESTIONS ?
U* QUESTIONS ???
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MIAMI - Practical Experiences of Introducing and Establishing a
Successful Software Metrics Project (or Extracting Needles from

Haystacks: Painlessly !)

Author: Chris Herbert, MIAMI Project Manager, Lloyds-TSB

Introduction
Chris Herbert has been the project manager for the Lloyds-TSB corporate
software metrics initiative, labelled the MIAMI project, since its inception in
1995. This paper summarises his presentation of experiences to date with the
MIAMI project.

Background
At the start of the MIAMI project the focus was on the now ex-Lloyds Bank
Information Systems area. Lloyds IS had a history of metrics involvement.
They were participating in external benchmarking; had experience of Function
Point Analysis (FPA) and had spent some time looking at ways measurement
could be used to, generally, improve management. However, it was recognised
that there was no cohesive or co-ordinated approach to the collection, storage,
analysis and feedback of this data. One result of this had been the suspension of
the use of FPA some years previously. Any IS metrics programme therefore
needed to consider measurement from four key dimensions and perspectives

"* Corporate level metrics
"* External Benchmarking
"* Process Improvement (as IS were committed to process improvement

using the Capability Maturity Model as the vehicle)
"* Project level metrics

The culture of the organisation with respect to measurement also needed to be
taken into consideration. Like many organisations, rather than being viewed as
providing information of value, there was suspicion and a lack of understanding
of measures. This arose partly from previous metrics initiatives that had, at
least in part. failed. There had been patchy adoption that failed to deliver

* predicted benefits. There was also a fear of measurements being used against
individuals rather than to improve the organisation's processes. 0

The MIAMI project was just like the vast majority of software metrics initiatives
- it faced an uphill struggle!

Objectives
Terms of reference (ToR) for the MIAMI project were established and signed of
by the head of IS. Included in this ToR were the following objectives:

1. To establish a cohesive system that encompasses all IS metrics
requirements and determines how appropriate metrics will be collected,
held, supported, analysed, fed back & displayed.

2. To be instrumental in achieving a change in culture by encouraging and
communicating the value of accurate metrics.

:3. To monitor the 'health' of IS and provide information that enables ISMM
(the then senior management team) to shape and direct the
organisation.

4. To facilitate the streamlining of certain IS processes.
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Scope
The scope of the programme was initially defined based on advice from external
consultants. The scope statements included the following points:

1. Encompass the whole of Information Systems whilst providing a
watching brief that the Systems & Support (the umbrella organisation
that included IS) quality targets and metrics reflect the IS needs and
aims.

2. Comprise of a small team of central resources managing the programme
whilst also collating, storing, analysing, presenting and feeding back the
data. In the short term, must encourage projects to use their own local
data now.

:3. Be of at least five years duration with key milestones identified and
delivered throughout this timeframe.

4. Interface with other relevant programmes such as the process
improvement initiative.

5. Be the Facilitator / Enabler of metrics. Any measure common to multiple
projects will be included within the programme, whereas local ones
specific to single projects or areas will fall outside the scope.

The purpose of setting defined objectives and scope of the initiative was to show
to the organisation that this was a project just like any other. While it was not
intended to deliver software to the client organisation, the MIAMI project was to
be managed by means of exactly the same disciplines as any other project within
IS.

In addition to setting objectives and scope, the ToR also defined a small number
of metrics that were to be included in the programme. This may appear counter
to accepted wisdom within the metrics field where a strong link between metrics
and business objectives is seen as important. We must stress that the business
objectives for IS had already been defined and were embodied in the concept of
working "better, quicker, faster". These objectives coupled with other internal
drivers such as the process improvement work led to a set of corporate metrics
being defined. The agreed six Corporate metrics are

No. of Function Points / Person Hour (Productivity)

No. of Function Points / Elapsed Month (Delivery Rate)

No. of Defects / Function Points (Quality)
No. of Defects in development / (no. of defects (Defect Removal
in development + no. of defects in first 3 Efficiency or Process
months of operation) Quality)
Information from annual questionnaire (Staff Satisfaction)
Information from annual questionnaire and (Customer
Information from Post Development Reviews Satisfaction)
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MIAMI Initiation
Investigate Requirements
The success of any metrics programme hinges on commitment from all involved,
both those supplying and those receiving information. To ensure that all
viewpoints were represented from the start a viewpoint analysis workshop was
convened. Having identified Viewpoints and representatives of those Viewpoints
an initial requirements gathering exercise was undertaken. The resulting
documentation consolidated the requirements placed on MIAMI including:

"* The metrics explicitly specified in the TOR
"* Other metrics implied by the Business Plan
* How these are supported by the requirements of IS
e A summary of the results of the requirements gathering exercise by

viewpoint

Define roles
As part of the initiation stage an organisation structure was drawn up for the
project which identified the following roles. This facilitated the staffing of the
team and t ihe explanation of what was required from IS projects. It is stressed
that these were roles and that one individual could fill a number of roles. The
roles defined were:

Role Responsible for
Steering Overall success of the programme ensuring that the right
Group information is provided for all aspects of IS at all levels at the 4

right cost and at the right times.
Ensures that MIAMI is correctly funded and resourced.
Ensures the authorisation of the collection of data from IS.
Approves plans presented by the MIAMI Project Manager.
Sets tolerance limits for exception reporting. 0

MIAMI Prepares and implements the programme plans.
Project Produces detailed plans for each phase showing the areas to be
Manager addressed and what is involved.

Monitors the plans and reports exceptions according to
tolerance levels set. 0
Responsible for defining staff required and acquiring them.
Delegates work to the resources involved in the project.
Responsible for day-to-day running of the project.

System Ensures the collection of appropriate system sizes. 0
Sizing Ensures the validity and correctness of the data collected.
Expert Maintains a knowledge of the current thinking in, and tools

available for, system sizing.
Ensures the metrics collection handbook defines the techniques
and tools to be used.
Ensures that the system sizers are identified on the projects

concerned.
Helps the system sizers with advice and guidance.
Ensures system sizes are collected at appropriate times.
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NMetrics Ensures a clear definition of "Other Metrics".
Expert Ensures their collection.

Ensures the validity and correctness of the data collected.
Maintains a knowledge of the current thinking in, and tools
available for, IS metrics collection.
Ensures the metrics collection handbook defines the techniques
and tools to be used.
Ensures that the metrics collectors are identified on the projects
concerned.
Ensures there are appropriate mechanisms for data acquisition.
Helps the metrics collectors with advice and guidance.
Ensures system sizes are collected at appropriate times.

Software Ensures that a metrics repository is available and that it
Developer/ provides the functionality required by the metrics
Maintainer collators/reporters.

Metrics Carry out the collection of data and the reporting back of
Collators/ collated information to the users of the metrics function.
Reporters Discusses requirements of users and providers and

communicates them to the Project Manager.
Maintains the MIAMI Issues log (device that enables people
outside MIAMI to make suggestions).

System Assesses the size of the systems their projects are dealing with
Sizers at the appropriate times using the appropriate techniques and

tools.
Requests help and advice from the System Sizing Expert.
Are available for training etc. when required by changes in
MIAMI circumstances.

Metrics Collects the other data from their projects at the appropriate
Collectors times using the appropriate techniques and tools.

Requests help and advice from the "Other Metrics" Expert.
Are available for training etc. when required by changes in
MIAMI circumstances S

Metrics Specifies requirements for measurement information.
Users Ensures that the information supplied is used appropriately.

Available for training/education in the
specification/use/meaning of metrics associated reports.

Metrics Provides help and advice on the running of the metrics
Consultant programme.

FPA Provides help and advice on the application of Function Point
Consultant Analysis (or other system sizing technique).
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Produce Strategy
It was obvious that addressing all of the measurements identified in
requirements gathering immediately would be too ambitious. Consequently it
was decided that a phased approach would be appropriate. It was now that the
benefit of a 5 year programme view became obvious. The phased approach was
scheduled within the 5 year period giving both strategic and tactical level views
of the MIAMI project. The following gives a sample of what was expected to be
involved in each of the phases and particular issues that need to be addressed in
the first phase.

Phase Objectives
MIAMI would develop along a series of cycles, probably repeating the cycles for
the foreseeable future. Each cycle consists of 3 phases:

General
Phase 1 - Piloting
The aim of this phase is to establish the collection and use of a defined set of
measures within a subset of projects. During this phase the collection and
reporting mechanisms are defined and built and the collectors are trained in the
processes they are to follow. The subset of projects will be selected as
representative of those projects of greatest involvement with the measurement
set selected for implementation within a particular cycle.

Phase 2 - Preliminary Rollout
This phase will take feedback from the pilot, make what amendments are
indicated and roll out to other projects of the same type as those identified in the
1st phase, e.g. Development or Support.

Phase 3 - Complete Rollout
At the end of this phase all projects of a specified set within IS will be
contributing to and utilising information from the measurements defined for the
cycle. Any changes that have arisen from the first two phases will be
incorporated.

Cycle I0
The 1st cycle had additional work in that there was no existing metrics function.
It addresses the measurements specified in the MIAMI Terms of Reference plus
some that address objectives implied by the business plan.

Cycle 2
This cycle (and others following) would involve a review of existing measures and
further analysis of long term IS Business Goals. The resulting list of
measurements would be prioritised with selection made of those to be addressed
by the cycle. It was envisaged, at this stage, that the measures would include
deeper granularity than those already collected.

The concept of phases operating within cycles across the whole MIAMI
programme was designed to deal with the many requirements for measures and
measurement based techniques that were placed on MIAMI as a result of the
initial requirements gathering exercise. The structure provided an ordered,

* visible means of prioritising those requirements.
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What also had to be addressed was the need for a technical and personnel
infrastructure to support the measurement initiative together with the need for
publicity, training and education. Effort was devoted to establish and equip a
central metrics function which, in turn, was supported by project based "Metrics
Collectors". Considerable effort was also devoted to publicising the MIAMI
programme; to liaising with development and support project managers; to
liaising with other functions within IS such as the Process Improvement team
and to providing metrics education and training including FPA training.

The Story So Far
.\s with all projects, there were many day to day issues that had to be resolved
but real progress was made. By the end of 1996 MIAMI was in the position of
having:

* a formally agreed structure with defined roles and responsibilities;
* a formal set of procedures that define its operations;
* training materials and guidebooks to facilitate new projects joining;
e a defined set of services and reports for programme and project

mangers;
e incorporated Estimation into its responsibilities;
* software that supports the collection of data for Ex-Lloyds Development;
* staff committed to the project for 1997;
* most importantly, closed the loop with project and senior managers in

being able to provide metrics based reports to them.

The Only Constant is Change
Having defined a strategy and a set of tactical objectives for cycles within that
strategy things changed in a very significant fashion. The merger of Lloyds
Bank with the TSB forming one of the largest European banks and the resultant
merger of the two organisation's IS groups into one (Lloyds/TSB IS) necessitated
a major, strategic re-planning exercise. With the assistance of representatives
from all parts of the new organisation, this re-planning exercise was completed
in a relatively short period of time and a revised strategy was signed off by the
new senior management team.

Way Forward 0
An objective was set to expand the programme to all areas of Lloyds-TSB by the
end of 1997. TSB had its own history of metrics programmes which needed to be
accommodated. In addition the geographic scope was considerably extended
across a number of sites countrywide. Consequently, a tactical plan was
developed which set the following interim objectives:
1. It was decided that, to achieve the overall objectives stated above, MIAMI first
needed to stabilise its normal operations. A plan was developed to get to that
state. This included milestones such as:

"* To be producing reports for all levels of management for development;
"* To have completed a pilot on Ex-Lloyds Production;
"* To have launched the pilot or, Ex-TSB production and support;

2. In addition it is planned to complete the following:
"* A pilot project for ex-TSB Sites. To end during 3rd Quarter 1997.
"* Migration to the whole of the group by 4th Quarter 1997.
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Conclusions and Lessons Learned
There have been a number of lessons learned from experiences within the
MIAMI Program:

Provide a Solid Foundation
"* The Steering Committee has ensured high level commitment and

provided authority to the program. When there was a need for
arbitration because of dispute or disruption there was an escalation
route to the highest levels of IS management.

"* The temptation to be over ambitious was avoided by the production of
the 5 Year Phased Implementation. This gave some management of
expectations.

"* The production of Standards and Guidelines and the ease of access to
them helped in communication.

"* Because a formal infrastructure was set up and approved it gave a
"'presence" to the program.

"* The recognition that MIAMI was (and is) a series of projects and the
managing of it as such enabled visible milestones to be produced and
achieved.

Flexibility within Constraints
Because of the above, constraints could be identified and boundaries drawn.
Thus the impact of new situations, such as:

Larger Department;
Software expansion;
New Requirements;

could be easily assessed and the correct way forward established

Adequate Resources are Required
The MIAMI project has faced problems in resourcing but, for the most part,
these have been overcome through the direct intervention of senior management,
"via the Steering Committee. In addition, the MIAMI project has used external
consultants in some roles. One lesson learned in this area is that, for
dependence on the externals to be avoided, clear handover plans are n"ecessary.

Public Relations
The introduction of a metrics program can be likened to the setting up of a new
department - it involves change, in the current jargon "Business Process Re-
engineering" needs to take place. This needs selling.
Major points to be addressed were:

"* Introducing the new disciplines
"* What's in it for me? - Expanding on the advantages of the initiative
"* Don't like change - overcoming fear and resistance
"* How can the new department help? - explaining services

Finally it was found extremely beneficial to publicize our metrics programme
successes and problems and to share these with other practitioners. We have
gzained at least as much as we have given in this area.

Tuesdav 17 lune (T20la-7) P - 7
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Introduction -1: Purpose and Source

Characterize the software process maturity of the
software community

This briefing uses information from reports of
Software Process Assessments (SPAs) and CMM' m

Based Appraisals for Internal Process Improvement
(CBA IPIS)

Introduction -2: Data Description

SPAs and CBA IPIs conducted since 1987 through 0
December 1996 and returned to the SEI by March 1997

* 751 assessments including 265 CBA IPIs
* 616 organizations
* 169 participating companies 0
* 123 reassessed organizations
* 3209 projects

Please refer to: Terms Used In Wes Raptnt on ppge 27

Tuesday 17 June (T201a-8) S-2
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Introduction -3: Report Contents

This briefing includes three primary sections:

"* Current Status
- Snapshot of the software community based on the

most recent assessments of reporting
organizations

- Only assessments since 1992

"* Community Trends
- Growth in the number of assessments performed
- Shifts in the maturity profile over time

"• Organizational Trends
-Analysis of Key Process Area (KPA) satisfaction
- Time to move up in maturity

S Softw are Engirc eedn t r" M

Current Status

op SPAs or CBA IPIs conducted from 1992 through
December 1996

* 533 organizations
* 153 participating companies
* 2852 projects
* 20.5% offshore organizations

Ples.e War to: Teems Used In igs Report on pegs V

TuesJay 17 June (T201a-8) 5-3
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Reporting Organization Types

Commomkcan-house 46.0%

DoOdFed Contractor 31.0%

MIitary/IFederal 13.4%

0% 10% 20% 30% 40% 50%

% of Organnlztofis

Based on 533 Qrganzadons Not: Odier" Is Resewch and sveopmnnt, Non-Prot or Uninown No Data ProWdd)

M .N. .C it aas

* Softww En ,,rng histUtos

Types of Organizations
Based on Primary Standard Industrial Classification (SIC) Code

Types Of-
Organlzabons: ' o

Mmi,. Braeit. lng 3-2
ajor Groups- a

ii1% ea•

Based on S33 oruuzin
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Organization Size
Based on the total number of employees primarily engaged In
software developmentlmaintenance In the assessed organization

25 or ire

Organization Maturity Profile
April 1997

100%

90%

70%
70% 0

000

0 40%•

S50

2'.4

S340%%
3t 23.3%

20% 13.1%

10% I1.7% 04%

0% _9

Initial Ropeetable Defined Managed Optimizing

Based on moa ecend aNesmen, sne 1rep , of s 3i d guam

C-1 . ha Uw "
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Maturity Profile by Organization Type

301%
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USA and Offshore
Organization Maturity Profiles
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Assessment Data Aging
A comparison of assessments reported after 1991 to
all assessments reported
100%

W1%

00%

70%

WO%

30%

"3%

10%
tS% 1.1% sJn en4

0% 
.4

hnU Rewpee"Oe Deihned UMnaged OPnMg

"All Assessments"eeton*ARlII

:AN Assoteeen based an 614 otgUIza0Ons
"After 199" based an L33

13 * w p ,

* C..W Mo. Lh.

Community Trends

SPAs or CBA IPIs conducted from 1987 through
December 1996

* 751 assessments including 265 CBA IPIs
* 616 organizations
* 169 participating companies
* 123 reassessed organizations
* 3209 projects

Plese rotor tw. Ten. Used in is osprmt on pep 27
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Number of Assessments Reported
to the SEI by Year
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Number of Assessments Reported by
Organization Type and Year
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Trends in the Community Maturity Profile

04.19"IU 120
, a•i-m 216

1313 314
01104 411
II1u 1103' •Elm a1n

3El46%
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09%
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Organizational Trends

SPAs or CBA IPIs conducted through December 1996

* 192 Key Process Area (KPA) profiles
- percent of assessments rating satisfaction of

maturity level 2 and 3 KPAs
- percent of assessments on which maturity

level 2 and 3 KPAs were rated as fully
satisfied

* 123 reassessed organizations including CBA IPIs

Pin"me W 'refrs:amma Ise hu Repor an pape 27
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Key Process Area Profiles -1
Organizations Assessed at Level 1

Deie offsmmgt

Key~~~ Proes Ara Profils-

Organizations Assessed at Level 2

BedonfIP meumt

IC a.
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Maturity Level of
First and Latest Assessments
110%4

70%

20%

10%

0% 

41
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Change in Maturity Level
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Time to Move Up
100-

75
Number of mmonha

a"mvet next

ImataMhl llevel

so , Wi-,-, "W Is no a

oavo
TI simm ed 30 Paconlh h

lprsb 18 -T no-O10

Snel m e m
Vsk OW~ Is not an

TV"rit Su mr -. 10Am"

Number of organizations initiating softare process
improvement continues to Increase

Increasing proportion of commerial and in-house
organizations

Manufacturing organizations are conducting the most
software process assessments

Nearly half of the organizations reporting size have
less than 100 software personnel

Overall community profile continues to shift towards
higher maturity

24
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Maturity Summary -2

Ageing of the data produced a "jump" in the trend
towards higher maturity

Trend towards higher maturity profile for offshore
organizations compared to U.S. organizations

Software Quality Assurance and Software Project
Planning are the least frequently satisfied KPAs
among maturity level I organizations

Integrated Software Management, Organization
Process Definition and Training Program are the least
frequently satisfied KPAs among level 2 organizations

25 . .ce q S

Maturity Summary -3
Higher maturity has been reached among those
organizations reporting reassessments

Relatively low number of reassessments were
reported compared to the number expected:
approximately 22%

Based on reported reassessments, median time to
move from maturity level I to 2 Is 31 months for all
organizations and 26 months for organizations that
began their CMM-bassd SPI effort In 1992 or later.

All groupings exhibit a similar pattern for moving from
maturity level I to 2 and level 2 to 3: level 2 to 3 tends
to be faster and have less variance.

Tumuday 17 JWW (T210la) S-13



Terms Used in this Report
Organ"atrn Appraised entity

The organization unit to which the appffisal results apply. An
appraised entity may be any portioo of an organization
Including an entire company, a selected business unit, wnilts
supporting a particular product ll. or aervice, etc..

Company -Parent of the organtiation
A company can be a comnmercial or non-commtercial firm,
for-profit or not for-profit business, a research and development
unit, a higher education unit, a government agency, or branch
of service, eftc.

Offshore -An organhetion whose geographic location Is not within the
United States. The parent of tie organization may or may not be
based within the United States.

Assessrments; - The asesesament methds used in Othi report ame the Software
Process Assesament (SPA) and CUM-Dassed Appraisal for
Internal Process Imnprovemnent (CA 11P1). However, we do
requlest and receive other CUM for Software-based appraisals
suchas interim Profile. As our sampling sizeof these other
mesthods Increase, they will be reported here.

27 nnh

*Saftm Enowwif

Questions and Comments Welcome

We are always interested in hearing from you
regarding the maturity profile or about sending
appraisal results to the SEI.

If you have questions or comments, please contact
u: E-mail: pals@sel.cmu.edu

2S *
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Feedback
We would appreciate it if you would take a few moments to let us
know what other type of aggregated Information you would like
to see on the maturty profile report.

1. How do you use the Infomvation In the maturity profile
report?

2. What other type of aggregated Information would you like to
see on the maturity profile report?

3. Do you foresee any problem in your supplying us with the
required data to create the aggregated information you
would like to see?

Please respond to: PAlS Include your Name
Software Engineering Institute Address
4500 Fifth Avenue Phone
Pittsburgh, PA 15213 Fax

or E-Mail to: paissei.cmu.edu E-Mail

29 n

Submit Your Appraisal Data

Visit our Web site for forms used to submit data and
* for future maturity profile reports:

http:llwww.sei.cmu.edu/technologylmeasurementlproflle.kiLhtml

Send the forms and your appraisal data to

PAIS
Software Engineering Institute
4500 Fifth Ave.
Pittsburgh, PA 15213

Tuesday 17 June (T2Ola4) s-ts



Contacts for General SEI Information

SEI Customer Relations (412) 268-56800
SEI FAX number (412) 268-5758

Internet Address
customer-relations@sei.cmu.edu

Mailing Address
Customer Relations
Software Engineering Institute
Carnegie Mellon University
Pittsburgh, PA 15213-3890

311
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Developing and Nurturing Effective Sponsorship

V

Software Engineering Institute

Dependence to Influence:
Developing and Nurturing Effective
Sponsorship

Chuck Myers

Software Engineering Institute
Carnegie Mellon University
Pittsburgh, PA 15213
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Software En lneering Institute

Agenda
W Introduction

* Change Roles

Adopter Categories

Developing Sponsors

Supporting Sponsors

Questions(l) and Answers(?)

o 1097 CuoegIS .9.44. U9*5., ESEP9.?40-2
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De~eioping and Nurtaring Effective Sponsorship

- ~ - Ca.nr. Mflofl V

Sotiware Engineerwing Institute

Where Do You Work?
Military?

Other Government?

Government Contractor?

Industry?

* Finance?

* Retail?

SIndustrial?
Bespoke System Supplier?

Outsourring Organization?

Academia?

a 1"I7 Cwm.e M~N. unw-ftEEP970

Software Engineering Institute

How Long with SPI?
Just starting

< 1 year?

1 < but < 3 years?

3 < but < 5 years?

> 5 years?

0 1CW C...g. M~eon Utway ESEPO,"GC3-4
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Developing and Nurturing Effective Sponsorship

Cam~ M~o Un-AoV

software Engineering Institute

Who's Here?
"Sponsor"

"Agent"

"Champion"

Participant

Interested/Curious

Other

a 1"7 Cun9a Me.lon UnKwSy ESEPG97-GO4

SCalnegwe Mellon un~vetv

: : H Software Eng&neering Institute

Assumptions
Predominantly SEPG members

0 -10 years experience ± a few in domain and/or management

-3 years working with software process ± a couple

Substantial software technical experience and knowledge

Some experience in doing SPI work
Fairly high level of commitment to process focus as an
enabler to better performance

(Lack of) sponsorship is major source of frustration

May be grasping at straws

May be searching for silver bullet

4 1197 Cdn.go, Mellon Uniersity ESEPGST-GO4
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Software Engineering Institute

Tutorial Objectives
When you have completed this tutorial, I hope you'll be able to
do the following:

"* describe change roles and change agent functions in a
useful way

"* develop strategies for building sponsorship starting with
tutorial exercise materials

"* develop approaches for supporting sponsors effectively in
implementing change

G 1"? CMrnt9 M& Uiotcsay rSEPOT-0-7

-. . C arneg.. Mekln Unrvnely

Z --=E Software Enginerinr Institute

Agenda
Introduction

M Change Roles

Adopter Categories

Developing Sponsors

Supporting Sponsors

Questions(!) and Answers(?)

1) 1"7 C-ng.q M.11- Un-fty ESEPG$7-G04

uMu
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Roles in Change
Champion

Target

Sponsor

Change Agent

Enabler

Note:

These roles are rarely "pure." They often evolve over time and
overlap.

V 197 C.rr,.g. M"-1o. U*M0.i y E451097.G00

SSoftware Engineering Institute

Who Are Champions?
People who want the change implementation to be successful

p and therefore support it

Believers: They support it because they believe in it

r0 1997 CUn-.9 . 4.11- Un.e0.dy ESEPG97-;0-10
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Software Engineering Institute

Who Are Targets?
People whose behavior will have to change in some way
because of the change

Unknowns: Some people may support the change while
others "resist" it; it is often difficult to predict who-will-react-
how in advance.

S• I"? CMri.n Meon- Unwlty EEP0G97S.O-11i

.. Software Encgineering Institute

Who Are Sponsors?
People within the organization who authorize andlor reinforce
change
Authorizing Sponsor

The single individual in the organization who can

"* Commit all resources required to implement a change
successfully

"* Enforce behavioral changes that are required.

Reinforcina Sponsors

Other managers whose support andlor reinforcement is
required for successful implementation

ID 1it Canrmqg MeIiOn Un.Vtry ESEPG$7.-D.12
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Software Englneering Institute

Who Are Enablers?
Senior management team members and members of oversight
group (e.g., Management Steering Group)

Monitor working group progress and needs

"Run interference" for the working group

Serve as advocates for working group interests

Remove external obstacles to achieving the group's goals

Represent working group interests with the oversight group

4 11,7 Clne". NO- Unk-ft SEPG974O.4i

S" Software EngIneering Institute

Who Are Change Agents?
People who manage change implementation details in behalf

* of the authorizing sponsor

Dutiful Staff Members: They support the change because it'b
their job.

0 1"? Carnogn Mel•on Ufnltv ESEPGI7•70.14
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Cam 6 "neq IIn U...."I

osnsEntgM9 Irs•, tite

Change Agent Responsibilities - 1
Facilitate change through line organizations

Obtain and maintain management support at all levels

Facilitate evaluation activities (e.g., software process
appraisals)

Support line managers and supervisors whose work is
affected by changes

Maintains collaborative relationships with "targets"

Provide consultation to development projects and
management

Track and report progress

Track, monitor, and report process improvement status

*t7C., ,. M." .. U "4 ,.Y

! > Software Engineering Institute

Change Agent Responsibilities - 2
Maintain a databases and repositories

Serve as focal point for organizational learning

Arrange for training and continuing education

Maintain and disseminate lessons learned

u es cam &i-• a•yk7JueUr rs(y ESEPG$-
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softwa Engineer"ln Institute

Sponsor Role Progression

Authorizing

ýChapio Sposor Reinforcing

0 1"5? Cante" NO- EUSE P417

Software Engineedng Institute

Agenda
Introduction

* Change Roles

I Adopter Categories

Developing Sponsors

Supporting Sponsors

Questions(!) and Answers(?)

P1 1I7 Carrmgn M60110 Un mtOOy ESEPG9T-GO-I1

Tuesday 17 June (T201b) S-9



Deeloping and Nurturing Efiecime. spmunh

ow Enginering Instibue

The Adopter Continuum

"The Chasm"

Innovators Early Majority Laggards
"Techles" "Pragmatists" "Skeptics"

Early Adopters Late Majority
"Visionaries" "Conservatives"

Source: Cosroy Moore, Coeaig ds Chsem. 1191
*17CW.psw Me"*s UakEY ESorG740-19

S... • - Software Engin=erng Institute

Innovators
Gatekeepers for any new technology

Appreciate technology for its own sake

Appreciate architecture of technology

Will spend hours trying to get technology to work

Very forgiving of poor documentation, slow performance,
incomplete functionality, etc.

Helpful critics

v It1 C:arn~.g U.S... U....o.Wy ESEPG97-GD-20

Tuesday 17 June (T201b) S-10



Developing and Nurturing Effective Sponsorship

• • • Software Engineering Institute

Reaching Innovators
Focus on technical goals

Put messages where innovators hang out

Give them the unabashed truth

Avoid image-type embellishments

Let them try things out to see how they work

Be conscious of costlbudget

0111? Ca •lg. Msw U•hl.sy ElI POII? .0,11

Software Engineerng Institute

Early Adopters
Dominated by a dream or vision

e Focus on business goals

Usually have close ties with "technie" innovators

Match emerging technologies to strategic opportunities

Look for breakthrough

Thrive on high visibility, high risk projects

Have charisma to generate buy-in for projects

Do not have credibility with early majority

0 117 Cwrn"l. M.4on- U,.6w'01y ESERPon.oD22
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Software Engineering Institute

Reaching Early Adopters
Understand the dream, or vision

Focus on business potential (innovation)

Maintain a project orientation

Build strategy around "productlzing"

Schedule (and deliver) concrete deliverables early and often

Manage expectations carefully

e 115? C41..gm Ms,•. U... ESWI4N7 OO-4S

Early Majority
Do not want to be pioneers (prudent souls)

Control majority of budget

Want percentage Improvement (incremental, measurable,
predictable progress)

Not risk averse, but want to manage it carefully

Hard to win over, but are loyal once won

V1557 cI"? lS55 M""5 U•ywlty ESEP097?O-24
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Reaching the Early Majority
Show proof of (credible) others' success

Focus on predictability and measurability of progress and
results (improvement)

Develop strategies to minimize and manage risk

Build relationships of trust based on dependability

Be sensitive to cost issues

Develop a long-term agenda

Be patient

0 tn7 C 9.gw MSUOI U.w a, ESEWOW,,G40-

C g,.n Mkit•, Un-Onhy

_z; • Software Englneesing Institute

Late Majority
Avoid discontinuous improvement (revolution)

0 Adopt only to stay on par with the rest of the world

Somewhat fearful of new technologies

Like preassembled packages with everything bundled

V I"7 C 5-. g M~iIan U ESEPG9740.-6
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Software Engineenng Institute

Reaching the Late Majority
Focus on who else is doing it

Emphasize maturity of the technology

Develop bundled packages

Think through, and present, a "whole solution"

0 1"? Cwnmgm Mie.o Ummedy E1lP07.OO.27

•* __ Software Engineerin.g Institute

Laggards
"Nay sayers"

Adopt only after technology is not recognizable as separate
entity

Constantly point at discrepancies between what was
promised and what is

t Wi7 Car-9. M.1to- Umw.*i•y ESEPG9i-GO-21
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software Engineering institute

The Key Role Map
Which people need to fill a sponsor role?

"* Authorizing
"* Reinforcing

Who are the opinion leadersimovers and shakers?

a sponsors

o Champions

SSftamre "Engneering Institute

Agenda
Introduction

* Change Roles
Adopter Categories

W Developing Sponsors
Supporting Sponsors
Questions(!) and Answers(?)

0 1997 Cannella Mellon. Un~e ESEPG97.G0-3
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Software Enneing Institute

Sequence of Agent Efforts
Develop need for change

Establish an information exchange relationship

Diagnose their problems

Create intent to change

Translate intent into action

Stabilize adoption and prevent discontinuances

Achieve a terminal relationship

Source Everett I Rogerk Dlffusiow of Innovatio•e

0 M17 Carn.¶1l9 Me Uýw..Ry ESEPGi744DJ1

': . " Software EngIneerng Institute

Sponsor Role Progression

Authorizing

L Trgti..I- Champion Sponsor Reinforcing

Develop need for change Translate Intent into action

Establish an information Stabilize adoption and
exchange relationship prevent discontinuances

Diagnose their problems Achieve a terminal

Create Intent to change relationship

0195?J7 Clerleq Meto.. Umoerlry ESEPG9740-32
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Commitment to Change

Internalization
Assumption

SInstitutionalization

0 Synergy

Adoption"Unintended Uses
4?E= 

Trial Use
Possibilities /

E : Understanding
E Concepts

0 _ Awareness
Buzzwords

Contact
Names

Time
V 1 7 C - n e le M e llo n U , )m uty E S E P G O 7 TGD 4 3

.. =IF Cafoeg.. Mellon Unmoe.3iy

! = ;' Sofare Engineering Institute

Develop Need for Change
Help potential sponsor become aware of the need for change

• draw attention to problems faced by that individual

• dramatize the importance of these problems

• point out new alternatives to solving existing problems

Convince them that they are capable of confronting these
problems

Must carefully assess target needs

It usually works best to identify needs in a consultative
manner

t 199? C.l rg r Mellon U-.o.Klly ESEPG971GO34

Tuesday 17 June (T201b) S-17

0



p.tl,~nUe~IK.e LU inhluelrkt.
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- Software Engineering Institute

Establish Relationship
Develop rapport with the client (potential sponsor)

Create credibility agent competence, trustworthiness, and
empathy with the client needs and problems

"* clients must accept the change agent before they will
accept the innovations the agent is promoting

"* innovations are often judged in part on the basis of how
the change agent is perceived

0 1"H1- Cr-l. MAbNl Ur y ESEPMIGD,04

Carunegte Mellon Unnietey

-- = Software EngIneering Institute

Diagnose Problems
The change agent is responsible for analyzing the client's
problem situation

"* must view the situation empathically from the clients'
perspective

"* "The change agent must psychologically zip him or herself
into the clients' skins, and see their situation through their
eyes"

Diagnosis may involve ethical problems if not approached
cautiously

1997 CarQC Mellon ufl - ESEPGUCeGO-36
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Create Intent to Change
Seek to motivate an interest in the innovation

"• Why address this problem or set of problems rather than
others?

"* Why implement this solution rather than others?

The change must focus on resolving client problems, so that
it is client-centered rather than solution-centered.

a M? C.rneg. M.N.. UfMll Ry ESEPG9740-3?

•, Software Engineering Institute

Translate Intent to Action
Seek to influence client behavior in accordance with

* recommendations based on the clients' needs

Influence from near-peers in the client's Interpersonal network
is most important in persuasion and moving to decision

Change agent can only operate indirectly, working with
opinion leaders within the client's peer networks

St997 Carmlgwq M.l[m Unwvenfty ESEPG97-GD-38
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D)eveloping and Nurturing lilective Sponsorship

SSoftware Engineering Instiute

Stabilize Adoption/Prevent
Discontinuances
Maintain close ties with sponsor after adoption

Direct reinforcing messages (e.g., metrics and anecdotal data)

"• to client
"* to interpersonal network

"* to management chain

Monitor sponsor's efforts for difficulties and help to resolve

Help them learn how to be a more effective sponsor

Support the sponsor in communicating effectively

) 117 C-ain. MeIa-, U 4v.Y ESEP 740--30

S=- Crb-eole Melon Unrvel-sdy

: Software Engineering institute

Achieve Terminal Relationship
End goal as a change agent: work yourself out of a job

Develop the sponsor's ability to be effective on their own

Shift the sponsor from reliance on agent to reliance on self

I"? Carme- . Mellon Ur-n-rsy ESEPG97-GO-40
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Developing and Nurturing Effective Sponsorhip
Chuck Myers, Ski

(

"Software Enginoinng Institute

Agenda
Introduction

Change Roles
Adopter Categories

Developing Sponsors

W Supporting Sponsors
Questions(t) and Answers(?)

io tI"? C.'n"g MAN.. U.. nt ESEPGIT.GO41

Car*g Melon Un;ers"y

: Software Engineering Institute

Who Are Sponsors?
People within the organization who authorize andlor reinforce
change
Authorizing Sponsor
The single individual in the organization who can

"• Commit all resources required to implement a change
successfully
"Enforce behavioral changes that are required

Reinforcing Sponsors
Other managers whose support andlor reinforcement is
required for successful implementation

is 111 C al r9f M e•flo L ný ieron ES EP G97 -GD 4 2
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Developing and Nurturing Eitedive Sponsor•hip

S* a.•m. Mflo., UnlbUqd

Software Engineering Institute

Sponsor Responsibilities - 1
Link improvement effort to organization's vision and mission

"* provide policy oversight

"* set priorities

"• translate related policies

"* approve plans In priority order

"* integrate and build consensus among groups having
different perspectives

"* work with higher level management with broader concerns

0 11,97 Crn.gm Mfii U*. y ESEPOU.GO043

m=• Catnee Mtion un~vers~y

" Software EnZlineeing Institute

Sponsor Responsibilities - 2
Allocate resources and ensure work redistribution

"* charter working groups to prepare plans and do the work
associated with

"* allocate and manage resources

Monitor implementation results and provide mid-course
corrections

"* manage improvement processes

"* review results

"* monitor working group progress

M197 C.,rQn. M.H.. U.-.fldy ESEPGI? -GO.4
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Chuck Myem SEI 
Uelpendence to Inluence:

Developing and Nurturing Effective Sponsorship

fl L•tQeg Melon Unvoefly~

Software Engineering Instituft

Sponsor Roles

RManage

0 1"? C-"eg. M~Ne U~wmy ESEP06741.OO4

nieciMan n~eIl

. Software Engineering Institute

Sozar re~mMt Unleed

Sponsorship in Action

Organization

Note: Sponsorship in Action * Sponsorship Inaction

I"5? C-9~q. mIIOO UOofly 90:• fHJ7Ca• Qe Mffo Utt~e~K~fEseqG|7*GO4 
,
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Developing and Nurturing Effective Sporsorshp

_wý Software Engin*e* g Institute

A Frequently-Held View

iManager

Administrao

.. 0l9? .049 U Oy IESEPOt?.GO-47

a , Ca~neg*e Melon Unfltw"

SSoftware Engineering Institute

Leadership Function
Focuses on effectiveness

Sees that organization is doing the right things

Establishes strategic context
Clearly articulates strategic goals, needs, and direction

Develops and communicates vision

Sets priorities •

Wins hearts and minds
Develops optimistic bias throughout the organization

Identifies cultural and other changes required for success

Keeps the effort in everyone's awareness

,• 199? CalrgN•Me~o U nIIO., lSdy IESEPG9SGD48
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Developing and Nurturing Effective Sponsorship

Software Engineerig Institute

Managerial Function
Focuses on efficiency

Sees that the organization is doing things right

Authorizes and approves all resources required for success

Determines, models, and enforces behavioral changes

Appoints effective change agents to manage implementation
details

Develops meaningful, achievable, measurable goals and
objectives

Ensures implementation approach is realistic

Monitors progress

Approves mid-course corrections

Sliii carn•*. M.Iin UmvenEy SEPS 4-GD49

SCarneqt Meflor Jntrs4y

.Software Engineering Institute

Administrative Function
Focuses on utility

0 Sees that the organization can do anything at all 0

Sees that required resources are available when needed

Establishes and implements mechanisms to support
behavioral changes

Collects, summarizes, formats, and interprets data regarding
progress and status

V 1997 C.r1-9. M.11o- Un-v.,sey ESEPG97-GD40
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Developing and Nurturing Effective Sponsorship

-C -4 kut MUo, Ift4

•-• Software Engineering Institute

Technical Function
Focuses on work

Sees that organization is doing its work properly

Understands technologies at an appropriate level of detail

Seeks more detailed technical input when appropriate

0 1"? C-9nls M.1, U y*V ESEPOST4o-104

n Clfn~eg Melon Un'veny

- Software Engineering Institute

Reinforcing Sponsors
Support and reinforce the authorizing sponsor's decisions,
priorities, policies etc.

Communicate authorizing sponsor's commitment

Communicate their own commitment

Translate strategic intent to their own area of responsibility

S1997 Carlg M.etOn Un.-Wy ESEPG -7.GOO 2
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Developing and Nuduring Eff*cive Sponsrhip

I

S- . ¢ MyCfo M~eon Un4Y

- Software Engineering Institute

Forming Perceptions
Knowledge Emotions

I I

-- - -.- erception

LeaderProvien thes Vausposr ihopruiist

P show visible support

Manager Attend to coordinating implementation
specifics to ensure they are done as
efficiently as possible

Administrator Ensure that routine support functions are
invisible to the people who are doing the
work

Technician Educate sponsors and give them technical
input they may need to make viable
decisions

S1 97 Carn"e" Mellon Un1e7dvy ESEPGO 40-$4

Tuesday 17 June (T2Olb) 5-27

0



Developing and Nurturing Effective Spormorship

Software Engineering Institute

Primary Leadership Elements
What leaders pay attention to, measure, and control on a
regular basis

How leaders react to critical incidents and organizational
crises

Observed criteria by which leaders allocate scarce resources

Deliberate role modeling, teaching, and coaching

Observed criteria by which leaders allocate rewards and
status

Observed criteria by which leaders recruit, select, promote,
retire, and excommunicate organizational members

Source: Edgar Schein, Organizational Culture and Leadership

%D II? C-n,.g M"- Unruiy ESEP0J74"4

S Csrneo~e MeNon ufl.vest

Software Engineering Institute

Secondary Leadership Elements
Organization design and structure

Organizational systems and procedures

Organizational rites and rituals

Design of physical space, facades, and buildings

Stories, legends, and myths about people and events

Formal statements of organizational philosophy, values, and
creed

Source: Edgar Schein. Organizational Culture and Leadership

Iý 19? Cn•9.q Me.11o U0 v ESEPG9I7-0-tt

0



Developing and Nurturing Effective Sponsorship

-- S~ftwar Enginqng Institute

Agenda
Introduction

Change Roles

Adopter Categories

Developing Sponsors

Supporting Sponsors

W Questions(!) and Answers(?)

Sln? Cig. M.M0n U Aviy ESEPOOTGO
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or Exercise 1: Chart cterizing Your Change Effort

1. Briefly describe the change effort you will be focusing on during this tutorial.

2. What prompted your organization to take on this effort'?

3. What does your organization hope to accomplish by implementing this change?

4. What obstacles is this effort currently encountering?

e 0

©u 1997, Carnegie Mellon University ESEPG97
SSoftware Engineering Institute 0
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Exercise 2: Adopter Continuum

Consider the people in your organization whose sponsorship is critical to the succesb
of your change effort. Ba~ed upon your observations of them, which adopter
categories do they fall into? Based upon their adopter categories, what might you do
to influence them'?

Influence

1. Innovator

"2. Early Adopter

3. Early Majority

4. Late Majority

5. Laggard

O 1997, Carnegie Mellon University ESEPG97
Software Engineering Institute
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DEPENDENCE TO LNFLUENCE: DEVELOPING AND NURTURING EFFECTIVE SPONSORSHIP 3

9 Exercise 3: Sequence of Agent Efforts

1. Think of one of the people you listed in the previous exercise who is not
currently committed to the change your organization is implementing. How
might the change agent(s) work with this individual in the following areas?

Develop the need for change

Establish an information exchange relationship

Diagnose their problems

Create the intent to change

2. Think of another individual who seems genuine in their desire to implement
this change. How might change agent(s) help them translate their intent into

* action? 0

0 1997, Carnegie Mellon University ESEPG97
* Software Engineering Institute 6
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Exercise 4: Giving Support to Sponsors

I What might the change agent(s) do to help the authorizing sponsor give visible
evidence that s/he considers this change effort important and that s/he is 6
committed to implementing it successfully? Consider support in the following
areas:

What s/he pays attention to, measures, and controls on a regular basis:

How s/he reacts to critical incidents and organizational crises: 0

Observed criteria by which s/he allocates scarce resources:

Deliberate role modeling, teaching, and coaching:

* 0

Observed criteria by which s/he allocates rewards and status:

* 0

Observed criteria by which s/he recruits, selects, promotes, retires, and
excommunicates organizational members: 0

• 6

© 1997, Carnegie Mellon University ESEPG97
Software Engineering Institute



DEPI NDENCE TO INFLUENCE: DEVELOPING AND NURTURING EFfEC'mIVE PONSURSHIP 5

2. What management concerns related to the change can the change agent(s) take
charge of or provide in.,, t to for authorizing and reinforcing sponsors?

A R Concerns

3. What administrative aspects of the effort need to be overseen by the change
agent(s)?

4. What sorts of technical training related to the change effort will the change
agent(s) need to provide? To whom?

Training Provided to

5. What sorts of technical input will the change agent(s) need to provide to
authorizing and reinforcing sponsors?

A R Type of Input

J

© 1997, Carnegie Mellon University ESEPG97
Software Engineering Institute
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Software Risk
Management Tutorial

Audrey J. Dorofee, Ray C. Williams

Software Engineering Institute
Carnegie Mellon University
Pittsburgh, PA USA 15213

Cm. 9 .1h41 ~w~n1

* Software Engineering Insltte

Tutorial Objectives
-introduce a new perspective for initiating
risk management activities

-provide insight and guidance into how risk
management can be practiced by a
customer and supplier through a team
approach

Tuesday 17 lune GT201 C) S-1



Lggettive and Inetective

Sofiwm En*wsn Iwlbaft.

Risk Management*
An approach to managing that is based on
identification and control of those areas and
events in the systems engineering life cycle
that have the potential for causing unwanted
change in either the process or product.

Softwwe E~nonfrg WIfiubI

Software Risk Management
Processes, methods, and tools for managing
risks in a software-intensive project

It is achieved by establishing a disciplined
environment in which decisions are
proactively made by
*assessing continuously what could go
wrong
-determining which risks are important to
deal with
*implementing strategies to deal with those
risks

Tuesday 17 June (T201c) S-2
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What is Risk?
Risks are future events with a probability of
occurrence and a potential for loss.

Risks can be avoided, eliminated, or have their
impacts lessened if they are properly managed.

A problem is a risk whose time has come.

Scftwwa Engmrg In"(Wft

SEI Risk Management
Paradigm

Control
Identify

Communicate
Track

Analyze

Plan

Tuesday 17 lune (T201c) ,5-3
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Approaches to Risk
Management

Management of change
t Anticipation of failure, _ _ • limination of error

Prevention

Mitigation of symptoms
Fix-on-failure

Crisis management

Softwwq -nkwd knt

Risk Management Overview
Software Risk Evaluation
-baseline identification and analysis of risks

Continuous Risk Management
-continuous identification, analysis,
planning, tracking, and control of risks
within an organization

Team Risk Management
-joint management risks among
organizations (e.g., team = customer and
supplier)

Tuesday 17 June G2010 S-4
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Risk Management Roadmap

Cotiuos lsoMnaemn

TemRieMaaemn

Team~ Rrisk abnagmn

Casestaa Stdy DAS- Scedule

Fw~b" Rem-t

=NýCS
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Case Study: DAS-C Organization

A. MM -vWtnw

(ow-) RUE.t-~dT L J&U*-M.4A

CM SM S m.

KCOPSfi J Th...

Cm.9k. UGm N-w

SSaftwoom Engineering hnVAIflts

Case Study: DAS-C Hardware
From Terminals

Electronic Swich

Tuesisy 17 June (T2Olc) S-6



Case Study: DAS-C Software

Co poer Owrtor
Keyboard. Operatore

oestructiom riewa Pmml

Networkt

Doriv E0.erk~ nttt

A srucurdepatalep-roces fOpratn

*identiflcatin and analysi
cmUpidate o

rik, nplanning fo er mitigation

Based upon well-undeirstood methods
*interviewinp techniques
-brainstorming

Tuesclay 17 June (T2Olc) S-7
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Benefits of Effective Baselining
Creates shared view of risks facing a project

Creates a common framework for talking
about and mitigating risks

Identifies complete picture of current risks
-can track risks systematically (changes in
likelihood and impact)

-can track mitigation of risks systematically

Provides motivation for focused project-level
process improvement
Provides decision-making information to the
project manager

SCaswg Moks Js...w
Softare Enguwn Iwd•

What is a Software Risk
Evaluation (SRE)?
Specific method for baselining: a structured,
repeatable process to identify, analyze and
plan risks within a project. It includes
-contracting and commitment
-identification and analysis
-preliminary report I mitigation strategy
planning preparation

-mitigation strategy planning
-final report and closure

Tuesday 17 lune (T2olc) S-8
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What does an SRE do?
Focuses upon risks that can affect the
delivery and quality of software and system
products

Provides project manager and personnel
with multiple perspectives on identified risks

Creates foundation for Continuous and Team
Risk Management
-Prepares projects to conduct systematic
risk identification, analysis, and mitigation
planning for projects in their own
organizations

$oftwff Enonserft IuIW

Paradigm Functions of the SRE
Control

Track

Tuesday 17 lune (T201c) S-9
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SRE: Identify and Analyze Risks
Uses Taxonomy-Based Questionnaire
•4 or 5 group sessions with structured
brainstorming interviews for identifying risks

Produces diverse views of project risks
-which risks are most important risks to the
program from individual's viewpoint

-expert opinion (SRE team)
- probability, impact, of risks
- areas of related risks

Softwar. Ennewing Institute

Taxonomy Structure
SoftrDvo t Risk.. ........ .... ................ ........... ........ .

.. ...... .... .... \ ............... ..... ........... .. ...... .....
Ele~ment 'P".'.-'1''

Attribut by*... scam Fonmlaty...PMdact Sdwiv F&COW
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Audrey 1. Ocoroee & Ray C. Williams, SEI Risk Management in Practice:
Effective and Ineffective

SSoftware Engoneer"g b"Nais

RI&A Summary

* C.~.g. M, UI*

Softare n~ne,*~gtostflit

Case Sudy: Rsk Araswrm R
RiskAcontoxta RKkeRyTa' sri~at~ vi

______ Revi_ ew Ares ToCi o ik
Syste Perormane 108 6

Devlopen Proes E

TestingM 44E2

L5 20 To 25%1

21 ' 't -
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Audrey I. Dwofoee & Ray C. Williams, SEI Risk Managenent in Practice.
Effective and Ineffective

SaftwmreEnowwe.

Case Study: SRE Risk Areas Is
* P.,*y.%Tap R.d.

II

. -. M.On Lk.mr
Softww, Eamngkr* Mmudbtmt

Case Study: Risk Exposure

3 2 1

3T- C.uT0 -
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Audrey J. Dorolee & Ray C. Williams, SEI Risk Management in Practice
Effective and Ineffective

__r--asa.Stu~dySystem Performance Risks
COMPLETE OAS-CRMK LI'IWG (byta Ame)

,m 2

ba.u

' • 4. iS b.di trmWN• S S*

21 aint -. • 2 t. 4
Caseh• S y n.h4

57 .... •. O.h • &S, ... i X bI a S Itm~

22 dXi h. d .d.5 . 'ha. ... Eta 4 2 Itm

Fkft
Digraph 1

-.

Case~S;. Stdy I=ereaiosi

Medium =3
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Audrey I. Dorofee & Ray C. Wiliamm, SII Itisk Manaemnient in Practicer.
Effective and tne4lectie

,Case Study: Cause & Effect Relationships
Risk Area Top Risks/Area Causes Results Totals

System Performance 6 1 3 22

Customer Interface 2 2 1 21

Suppliers 3 3 0 22

Senior Management 2 5 0 37

Management Methods 0 1 1 12

Development Process 3 3 4 33

Language 2 4 2 18

Configuration Mgmt 2 0 4 14

Testing 0 0 5 21

Case Study:
Interrelationship
Digraph-2

Key:
Strong A*-
Medium
Weak

Tusdy 7.UaeTip N01) -1
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Amad.y I. ratee & Ray C. Wiljanw, SEI Risk Managemenit in Practice.
Effective and Ineffective

Case Study: Senior Management Risks
COMPLET 005C RISK LUWmG.bymt halm

S.i .. 6 b V~... ~ - I

17 1.- .A b- . " IdS odb.&. d f. .6A .k p So - **4 ~b

Mitigatio Statg Planin

= .k ... Summary.b IIo.. I ~ qw

own" 1 .6.t~.. . ~ t
vimd ~ .~d~S,~b.. Sb~

hA uh..1saadI. ."
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Audre I. Domkeo & Ray C. Wilnams, SiEI Rsk Management in practicle
Effective OWd Ineffective

Mitigation Strategy Planning

L,-- r -- r

S.W oft.. nneui buww

Mitigation Strategy
Planning Sessions
Purpose: determine best approach for
dealing most important areas of risk

For each selected risk area
"* analyze risk area (identify causes)
"* set mitigation goals and constraints

I identify high level mitigation strategies
"* define activities required for each

strategy
- includes estimates and measures of
success

Tuesday 17 June (T201c) S-16
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AuV&" I. Dorok* & Ray C. Willia• , SEI Risk Management in Practic.-
Eftective and Ine;,ciwve

"SR O aeOnee• woa W•

Cross-Area Strategy Session
A Cross-area strategy session may be held
after all risk area plans have been
developed.

" identify conflicts, commonalities,
dependencies and possible sequencing.

"* prioritize plans and actions.

"* document overall plan.

What is Continuous Risk
Management?
Software engineering practice (processes,
methods, and tools) for managing risks in a
project throughout its life-cycle

-continuously assess what could go wrong
-determine which risks are most important
•implement strategies to deal with those
risksý

-monitor success and failure of mitigation
plans and significant changes in risks

Tuesday 17 June (T2Olc) S-17



Audrey J. OOO.ee & Say C. Willianw, SEI Rtisk MNIanem in Prattce-
Efective and Ineffective

Identify
Risks must be continuously identified.

Identification of risks must be integrated into
existing project management mechanisms.

All project members should be able to
identify risks.

4

Analyze
Risk analysis includes risk evaluation,
classification, and prioritization.
-evaluation: probability, impact, and
timeframe
-classification: groups of related risks into
areas

-prioritization: ranked in order of importance

Tuesday 17 June (T201c) S-18
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Effective and Ineffective

Plan
Assign responsibility so risks are not lost.
-keep
'delegate
*transfer

Determine a reasonable approach.
-research
Zaccept
*watch
-mitigate

Develop mitigation plans.

Track and Control
The person responsible for the risk

* -acquires and compiles tracking data
-reports risk and mitigation plan status

Control decisions are made by individuals,
technical leads, or the program manager.
-replan
-close risk
-invoke contingency plan
-continue tracking against current plan

Tuesday 17 June (1201c) S-19



Effective and Inefeiw.

*nf e Ea im IfideM.

Risk Database
Database is the simplest means of retaining
and keeping risk information up to date.

Data entry forms and reports can be used as
the risk information sheet, spreadsheet, and
other templates.

Database enables documentation of lessons
learned, trend analysis, pattern analysis to
support identifying common risks (and
solutions) across projects.

SataeEn*""in imdktfl

Case Study: Communication

Project 

- review

rojea • -integrate •
Manager: across teamsJerry Top N. ,As.si...j gn
Johnstone Risks Responsibility

Techlnical nl "Pa
Leads: t
Software/ &T - relew -" approve
C.MSOA.Fachif..es.p•ioritize plans......... " "I.......... .. • .... ....... ......

Individuals: Risks Required
Software
Engineers, status/ Indicators
Testers Idretag

State s/Trend7 e
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* Case Study

I�4I Ais�4.SS

hAS-C Risk Ms.ap.eni Pm0s .ud O,( WI..

Case Study: Which Risks are
Mitigated?

[�ated

j77����77j Top N Risks
New J

Watched

Transferred Non-Top N Risks
New

Accepted

I
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Effective and lneffective

sotaeEngbweuk* hbsUU.e

Case Study: Methods and Tools
Risk Information Sheet Everyone uses to document

new risks and add Information
as risks are managed

Spreadsheet Risk Tracking Leads use to succinctly report
current status information of risks

Taxonomy Classification Everyone uses as structure for
classifying DAS-C's risks

3x4x3 Attribute Evaluation Everyone uses to evaluate
(3 levels of probability, probability, impact & timeframe
4 for impact, 3 for timeframe)
MuItivoting Managers and technical

leads use to prioritize risks

f l 'a I i t.,.
91 ItBgiz d CL)

•Isla, Elie ,
H i d " ;.._-g~-
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Audrey I. Dorofee & Ray C. Williams, SEI Risk Management in Practice:
Effective and Ineffective

V

Soflww. Englneseln inuibA.

Case Study: Life-cycle of a Risk
Software Risk

65 Evaluation
Baseline mitigation strategiesn adde(eal Continuous

risk clas &link to RdCoinuous

risk m•itigato strategy Riskstt m iegnir Management

\mitigation plans

new risks - IiE~mii
closed

F~%risks

Softw-re Engneerng inalft

Risk Management Must be
Tailored
There is no one set of processes, methods, 0
and tools to fit every project.
•tailor for organizations
*tailor for projects

Integrate into existing program management.

Improve as you learn.

Manage cultural change.
-crisis management -> open, proactive
management of risk = change in culture

Tuesday 17 June (T201c) 5-23



Audrey 1. Uurlee , Kay L. i~lhlr, NI: Ki!k MAndgement in Practice:.
Effective and Ineffective

Softww Enonewek" kmadhi

What is Team Risk
Management (TRM)? -1
Expansion of Continuous Risk Management
to an inter-organizational environment
-customers and suppliers (prime
contractors, subcontractors, vendors)
-groups that are remote from one another,
with different work cultures
-integrated product development teams
(IPDTs)

TRM depends on Continuous Risk
Management in the individual organizations

Saftwaire "nwr"g haslitis

What is Team Risk
Management? -2
Disciplined team-based approach to jointly
managing the important risks to the overall
program

At the higher team level, personnel
-determine which joint risks are most
important
-implement strategies to deal with the those
joint risks
*share responsibility for joint risks
-report mitigation progress to team

Tuesday 17 June (02010) S-24
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tllcfve and Invi~eIe.,

Saftww -frwd km%

TRM: Identify
Identification of risks is generally left to the
individual organizations, through CRM.

Risks are generally re-worded to be suitable
for an inter-organizational audience before
being reported at the team level.

It is possible (and desirable) for the team to
identify risks independently, using
techniques tailored from CRM practices.
-team may identify another risk during Team
Reviews, for example

Sofiwar, Eng g InhdUflit

TRM: Analyze
* Team evaluation and classification of risks is

based on the individual organizations' CRM
processes.

The primary analytical task at the team level
is prioritization.
*generating a joint list of risks that are most
important to the program
-isolating risks for which it is necessary to
plan and mitigate on a "common front"
-the joint list of risks is the most visible to
the overall program manager

Tuesday 17 June (T201) S-25
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Plan
To the extent possible, planning for all risks
should be handled at the CRM level.
-responsibility for risks is assigned to
individuals at the CRM level

In special cases, planning is done at the inter-
organizational level - Joint Action Planning.

•hu C.p •6 •
Softwuu mf~nsM~g MB~hft

Joint Action Planning
Objective
esharing data across organizations
•effective use of expertise and knowledge
from all organizations

Joint action planning involves all parties
•facilitation may be required for face-to-face
use of Problem-Solving Planning method

Tuesday 17 June (T2010) S-26
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Track and Control
The organization currently "owning" the risk
-acquires and compiles tracking data
-reports risk and mitigation plan status

Control decisions are made by the
organization responsible for the risk. If it is a
joint risk, the team will
-delegate planning to an organization or
replan by a new joint action planning session
-close the risk
-invoke contingency plan
-continue tracking against current plan

Softwar Engineerng Ineatitt

DAS-C Team Risk Management

S31 and TTC H4P 1
(In Hone MOIMs) Vk-k• A. C -Ris

Rsk Stahs M Ne Rosa P-rty RON114-AI*
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Team Risk Flow

For the first Team Review. all risks are "New Risks"

Changes In Risk Priority
Joint Pnogrint Top
T-tty Risks (ine
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Tes Risks (in Tiss Risk, (in
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Team Risk Management
Summary
TRM involves identify, analyze, plan, track,
and control functions.
*expansion of Continuous Risk Management
to an interorganizational team

TRM is conducted jointly with multiple
organizations supporting the same program.
-meets periodically (i.e., quarterly)
-each organization has own CRM process in
place - CRM is the foundation for TRM

* Softwuu Enoweeuft asm.

Tutorial Summary -1

Risk Management is the process of
-continuously assessing what could go
wrong
-determining which risks are important to
deal with
-implementing strategies to deal with those
risks
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Tutorial Summary -2

Team R Mngmt

Fo AdiinaInoatiouu ikMnagmn

Telephone 4121/ 268-5800
FAX 4121I268-5758
Internet customer-relatlons@sel.cmu.edu
World Wide Web hftp:liwww.sei.cmu.edu/ technology/risk

U.S. mall Customer Relations
Software Engineering Institute
Carnegie Mellon University
Pittsburgh, PA 15213-3890

Tuesdary 17 June (T2010) S-30



U
C 1997 Carnegie Mellon University

Software Risk Management

Tutorial Workbook and

Case Study

European SEPG'97

June, 1997

s

T-eam 1 171m Jun(2O1c) P.-



0 1997 Carnegie Mellon University

Table of Contents

1. Introduction 3

2. Establishing a Baseline 9

3. Continuous Risk Management 19

4. Team Risk Management 28

Workbook Bibliography 36

Appendix: Complete Listing of DAS-C's Baseline Risks 37

Tuday 17 une (201c) P - 2



© 1997 Carnegie Mellon University

I. Introduction
This is a workbook designed to be used in conjunction with the Software Risk Management
Tutorial. It provides a case study that explores the topic of software risk management in a fictional
project: the DAS-C project, in a fictional company, Shoestring Software Systems, Inc.

We will examine the following:

"* methods for addressing different aspects of software risk
"* a process for managing software risk

"• the role of risk management in the larger software and systems development process

Thus, the purpose of this case study is not to design the system illustrated here, but rather to provide
an example that is detailed, challenging, and varied enough to illustrate the key concepts of
software risk management.

This case study is about a seemingly simple software system. Although this system does not
represent a real development effort (not knowingly at least), the problems, issues, and risks that
will be presented are real. They have been drawn from the experience of the course designers and
from the field work of the Software Engineering Institute's Risk Program.

The following figure shows a roadmap for implementing risk management within a program. This
case study deals specifically with establishing the Risk Baseline, Continuous Risk Management
(CRM) and Team Risk Management (TRM).

Figure 1: Risk Management Roadmap

Customer

* "
Adapt to ZTeam

Baeie Adapt CRM*

: ~TRM *

Supplier

* Continuous Risk Management
Team Risk Management

1
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1.1 Case Study

The timeframe for this case study Is approximately 1985. Please consider the risks and the
technology available to the people in the case from that perspective (for example, a 360 MB 4
disk-drive is a big--and expensive-dIsk-drive!)

Description-The Computerized Directory Assistance System (DAS-C) is a project already
under contract with a high-tech engineering and development contractor, Shoestring Software
Systems Inc. (S31), a California systems integrator and custom software developer. The customer
for the project is Toivolia Telephone Company (Toivolia or TTC), a Regional Telephone Operat-
ing Company located in northern Michigan.

The DAS-C is a whole new concept for Toivolia-in fact, for the whole regional telephone indus-
try: When their operators receive a directory assistance call, they'll be able to turn to a screen,
type the first 3 letters of the last name, and immediately get a screen page (or pages) to show them
all the names in the company's system that fit that combination. From there they can scan the
names and addresses in consultation with the caller, to quickly locate the person the caller wanted.

System Requirements:
" Directory assistance retrievals shall not exceed 3 seconds (from the time the operator initiates

the query (presses enter) to the time the first screen is presented to the operator). The contract
is written in such a way that if the 3-second response time is not met for 90% of up time within
each month, a penalty is assessed against S31. The penalty is taken out of the maintenance
contract.

"* The phone number listings are obtained from the company that prints the white pages for the
area. The phone numbers are delivered on magnetic tape to the operations center. The database 4
shall be updated and ready for use by 8 AM on the day following the day of the tape delivery.

"* System downtime, defined as any period in which an operator who is in contact with a
subscriber cannot access listing information, must be no more than a total of five minutes in
any calendar-month period per operator.

Proof of Principle-S31 developed a patented retrieval algorithm using only the first 3 letters of
a last name. The algorithm was demonstrated on a 25-operator system, which won the contract for
S3M. Long-term use of the algorithm by Toivolia is contingent on S31's receiving a maintenance
contract-S31 will not sell Toivolia full rights to the algorithm.

Design-S31 proposed 10 EasyComp computers with two 360-mb removable disk drives per
computer. Based upon straight-line projections from the 25-operator system, the 10 EasyComp
computers will just be able to handle 500 simultaneous operators (50 operators per computer)
within the performance constraints. Each computer has the complete phone listing for the area
code on its disk drives. This was done to meet the data retrieval time requirement.

Electronic Switch--The terminals are connected to the computers through an electronic switch. •
The electronic switch provides the capability to connect any terminal to any computer. When a
terminal is turned on, the switch finds the first non-busy port and connects the terminal. Ports can
be manually disabled to prevent terminal connection to specific computers. Because the terminals
are connected to the electronic switch through phone lines, the phone lines often take a "line-hit"
and momentarily disconnect the terminal.

Tuesday 17 June (T201) P -4
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Development Approach-The project has already written (and Toivolia has approved) a "Func-
tional Specification" which describes the general hardware and software architecture, along with a
listing and brief description of all the functions the system is to perform. This Functional Specifi-
cation was basically an elaboration of the proposal that won S31 the contract in the first place.

The project is currently in the process of writing a "Performance Specification" document, which
will elaborate on the Functional Specification by describing all "external" characteristics of the
system to be delivered, e.g., response times, security features, user interface screen layouts, and
function interactions. Once Toivolia approves this document, S31 plans to proceed through design,
coding, testing, and system integration without further approval from Toivolia, based on the ap-
proval of the Performance Specification ("All the rest is just design detail"). C++ is the program-
ming language (this was a requirement in Toivolia's original Request for Proposals).

S31 has chosen to follow a waterfall development methodology, ending with an acceptance dem-
onstration test on a representative subset of S31's equipment. After shipment to Toivolia's facili-
ties, the full system will be installed, and final "full up" integration, testing, start-up, and user
training will be performed by S31 field representatives temporarily on assignment at Toivolia.

Post-Project Strategy-After this project is in successful operation, S31 plans to aggressively
sell the system to other regional telephone companies around the U.S. The S31 marketing division
already has a team in place to determine features that will give the system the widest possible
applicability, and the roll-out campaign is on the drawing board. This work is supposed to be cov-
ered by company overhead and should not affect the contract with Toivolia.

Project Manager's Briefing (excerpts)

Functional Req's

Codng iMouleThein

System Integration

Installation & Site Testing

!I' '1' 1 ' ' 111111' 11' 11';
• ', (I, 0•.-7

"This is the schedule for the project-the dark bars cover the part that is under my management,
and this bar for "Maintenance," of course, extends on into the indeterminate future.
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" We've passed our first key milestone--delivery and approval of the Functional Requirements
document. This milestone actually occurred about a month later than exrected because of slow
approval by Toivolia. However, we were able to begin our work on the Performance
Requirements anyway, and I don't think we lost any time.

"* Our next major milestone will be when we deliver the Performance Requirements document
and it is approved by Toivolia. This document will describe the screen, report, and file layouts,
security features, and other "externals" of the software, plus the final detailed hardware listing.
Once this is approved everything that is of concern to Toivolia will have been addressed, and
we can proceed through Detail Design (that's the internal software architecture, dataflows, and
module block descriptions) and Coding and Module Testing without having to concern
Toivolia further about our work.

"* At the end of System Integration we'll do a one-week demonstration test of the integrated
system (scaled down, of course) in our offices here, and then we ship to Toivolia. Customer
representatives will just be here during the demonstration to verify that we did what our
Functional and Performance Requirements documents said we would.

"* We expect Installation and Site testing to take about half of the 12-week period shown; after
that we'll have a couple of our programmers hang around to show the Toivolia operators how
to use their new terminals and clear up any little glitches that we may have missed back here.
In their spare time they can do documentation cleanup.

"• Finally, of course, we'll turn the system over to our Customer Services department for long-
term maintenance-under a very lucrative time and materials contract.

SStu

1

En neering Suppor 'Ege Prjc Vanadium Project DAS-C Project

.9puaGimDick Be'•ko L Toni Marti An ontn

.Aa. -----

A Wr•f - - - - S/W Development Integration and Test
(othrs R.B. ewm 1t.-Lead T.L Joes-Lead

CM B. Black B. Cerasero
J. Clsmre*t J. Cleveland S. Patrick

t M. Cop M. Schneider
(o1hers) 4 K. Harrison J. Thomas

Facitifl I G. Howe
P. Rzzutlo

D. Lockridge . - G.Ruth
(or-'1s) E. Whitney

"This abbreviated organization chart is to give you an idea where the DAS-C project fits in our
Engineering Division. Here I m on the right-hand side of the chart, the DAS-C project manager.

* DAS-C is one of three projects currently underway in the division. The other two are the
"Eagle" project, which is a classified project for the Department of Defense, and the Vanadium
project for '7eneral Electric Corporation.
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" Paula Grimm heads up the Engineering Support activity, which is also at the project manager
level of S31. This department includes the division's Software Quality Assurance,
Configuration Management, and Facilities activities, among others. You see a few of Paula's
people named here; they're people who work for Paula, but who spend almost all their time
supporting the DAS-C effort.

"* The four of us report directly to Stu Goldman, the Division Manager, recently named a vice
president of the company.

"* My project is split in two, as you see: Software Development and Integration and Test.
Everette, who leads the software effort, is almost a legend here at S31 and is the developer of
the quick-as-lightning three-letter algorithm that got us this job in the first place. Eight
software developers report to Everette.

"* Jones is pretty new to S3K, but brings a wealth of experience about integration and test. Jones
also is a tremendous authority on architecture-both software and hardware-and I'm just
sorry that Jones wasn't here back when we were putting the proposal together.

From Terminals

1 IoI
Electronic Switch

Network

Ha4rdware Architectur.

"This is the DAS-C hardware architecture.
* The system can handle up to 500 operators, and they all come in through this electronic switch.

That makes the reliability of switch really important-there's only one vendor for it, but
Analog Electronics has earned an outstanding reputation for reliability of their equipment.

* The ten EasyComp computers are the real heart of the system. On the diagram we've shown
Number I and Number 10 as "typical," but each of the ten is identical, with four Megabytes of
random access memory and two 360 Megabyte disk drives. The disk drives contain identical,
up-to-date databases of all the system subscribers, their telephone numbers, and addresses
(plus other administrative data for Toivolia Telephone to use) and the software to operate the
computer.
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Behind the EasyComp computers is a network that joins all ten of them together. As each
operator handles calls, statistics are accumulated and sent over the network to whichever
computer is designated as the master computer and are logged there.

S c e np l a y

Slay Computer Operator
Keyboard iOperator | "TTape J

SInput [• I

onstruction - e I ProcessingI

S~~Disk Ds

Report perangOeao eneratinJI System •

Statstics ]Disk
UpdateI

Disk PHriter

"This is the software architecture for the DAS-C system:
" The operator works through the Keyboard and the system sends data back to the operator by

the Display.
"* The keyboard input of the operator goes into the Operator Input software module, and that is

used in Query Construction by applying the three-letter combination to the text string. This is
the proprietary heart of the system. It's also the key to our maintenance arrangement with
Toivolia, because it is patented, and we retain the rights to it; it can only be used on the system
as long as we are the system maintainers.

"• In parallel with query construction, the software compiles operator statistics in the Operator
Statistics module, which go through the Network Driver to the Master Computer. The
Operator Statistics Update module on the Master Computer updates the record for each
operator by name, and records it on disk.

"* The Query Construction module taps the information stored on the disk through the Database
Retrieval module, which starts passing screen pages along to the Screen Display module.

"* Database Processing really is fairly simple: In the early morning of each day a tape is delivered
to the computer system, and all of the disk drives are updated, one at a time over the network.
The ten computers will then all have the same up-to-date information-any changes that might
have happened in the last 24 hours: new subscribers, or old subscribers who have left, and so
forth.

"* Report Generation is an off-line operation that accesses the disk for information, formats it,
and sends it to the printer.

"* Also shown as "off-line" is the EasyComp operating system-EasyOS-which we don't get
involved with-we use it pretty much the way we get it."
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2. Establishing a Baseline

Jerry Johnstone, DAS-C Program Managers, had a Software Risk Evaluation (SRE) performed on
the DAS-C project in order to establish the project baseline set of risks. An SRE Team was used
to conduct the Software Risk Evaluation; the SRE Team also provided some of their own expertise
during analysis of the risk information. We will look at the results of DAS-C's Risk Identification
and Analysis effort (a complete list of risks can be found in the Appendix), and discuss how to
interpret them. We will then look at developing mitigation strategies for a set of related risks.

Jerry wanted to use a consistent format or structure for the risk statements, so he will keep the
structure developed during the Software Risk Evaluation. The risk statements have two parts:

- Condition: something that is true or widely perceived to be true
- Consequence: something that may occur as a result of the condition

Conditions and consequences may be separated by a semi-colon or a dash. A well formed risk
statement usually has only one condition, but may have one or more consequences.

tT
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2.1 Risk Identification & Analysis Results

Below are the results of the DAS-C Risk Identification and Analysis phase of the Software Risk

Evaluation. In all, 65 risk statements were generated. The SRE team estimated the risk exposure
for these risks, grouped them into risk areas, and prioritized them.

Table I shows the number of risks per risk area as well as how many of the risks in each area were
ranked among the top risks by the SRE Team, the participants from the DAS-C project, and the
overlap between their rankings. The bar chart in Figure 2 also shows the distribution of risks among
all the risks areas. In addition, the team's top risks and the participants' top risks are displayed.

Table 1: Summary Data from RI&A Phase

Total Risk SRE Team's Participants'

Risk Areas Statements per Top Risks Top Risks Overlaps
Risk Area

System Performance 10 6 6 4

Customer Interface 10 2 3 1

Suppliers 8 3 2 2

Senior Management 8 2 3 1

Management Methods 3 0 0 0

Development Process 9 3 5 3

Language 6 2 1 0

Configuration 7 2 3 1
Management

Testing 4 0 2 0

Totals 65 20 25 12

For the purposes of this tutorial, the details of how the risk statements were obtained and analyzed
by the SRE team are unimportant. We will concentrate on the results of the Risk Identification and
Analysis phase - the risk areas.
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Figure 2: Risk Arem
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2.2 Risk Areas
In this section, we will look at one of the risk areas generated during the RI&A phase of the DAS-
C case study. Risk Exposure (RE) is a function of probability and impact. Impact is characterized
on the Y axis of Figure 3.

Figure 3: Risk Exposure Chart

Probability 4
3 2 1

Very Likely Probable Improbable

4-Catastrophic 4

S3--CriticalA

2--Marginal2

1-Negligible 2

High = Medium L =Low

The ten risk statements that constitute the "system performance" risk area listed in Table 2. Look
for the Risk Exposure (RE) value for each risk statement in the third column.
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Table 2: DAS-C Risk Statements in the "System Performance" Risk Area

. . . . .. • .. ... . . • ." i -] ' _ _ __II I ll _ _ _ _ _ _ _ _ _

Acceptance configuration of the system does not replicate the actual

41 operational system configuration; unpredictable consequences and rework in 6 yes 2 System
the field. Perormane
3 We've never tried to make 10 computers work together like this; we don't

33 know what we don't know; could delay final system acceptance. 5 Yes 3 System0 edtormance

Have to support 50 terminals on each computer with 3 second response time,
43 but have only tested with 25; might have to buy more computers, network 5 Yes 1 System

overhead, electronic switch might be affected. Performance
No performance analysis has been done for the system; we don't know what System

44 we don't know. 5 Yes SystemPerformance

The effect of loading on the network was considered to be "negligible"-no System
57 tests were done. One computer may handle 50 operators OK, but 10 5 Yes 1 Performance

computers may not be able to handle 500 operators. Performance
It would be extremely difficult (i.e., not scoped or budgeted) to build a System

61 realistic test scenario here, even for one computer; we have no way of 4 Yes Performance
knowing the system's performance characteristics until we're in the field. Perforance
Prototypes have been made, and they indicate there are some problems (e.g., System

21 disk driver), however system developers may be unaware of these; 4 2 Performance
developers may waste time on code that won't work right eventually. Performance
We've never tried to interconnect so many computers on one project; there

24 could be unforeseen technical challenges. 4 2 SystemPerformance

The three-letter algorithm may result in so many pages of possibles (e.g., for System
36 "SMI") that operators may get frustrated and refuse to use the system. Performance

Other software companies are rumored to have had performance problems System
59 with Easy Comp computers. The computer itself might fail to meet Performance

performance needs. Performance
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2.3 Interrelationship Digraph
The Interrelationship Digraph is the very important prelude to mitigation strategy planning. It is
used to systematically identify and analyze cause and effect relationships among critical risks so
that key drivers can become the heart of effective solutions.

"* Encourages team to think in multiple directions rather than linearly
"• Explores the cause and effect relationships among all the issues, including the most

controversial
"* Allows the key issues to emerge naturally rather than allowing the issues to be forced by a

dominant or powerful team member
"* Systematically surfaces the basic assumptions and reasons for disagreements
"* Allows a team to identify root cause(s) even when credible data doesn't exist

Spend a few minutes reviewing the DAS-C interrelationship digraph below.

Figure 4: DAS-C Interrelationship Digraph

Field •Key:
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-- System Medium =3

3 3 Weak = 1
9 9

Customer i...
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shows that Senior Management is a cause or driver for 5 other risk areas, but Senior Management
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is not a result of any of the other areas. This fact can be used to redraw the above Interrelationship
Digraph from a different perspective (see Figure 5).

Table 3: Cause and Effect Relationships among Risk Areas

Count of SRE Team's Cause/ Result/ TotalTop Risks in Area Driver Rider Weight

System Performance 6 1 3 22

Customer Interface 2 2 1 21

Suppliers 3 3 0 22

Senior Management 2 5 0 37

Management Methods 0 1 1 12

Development Process 3 3 4 33

Language 2 4 2 18

Configuration Management (CM) 2 0 4 14

Testing 0 0 5 21

Figure 5: DAS-C Interrelationship Hierarchy: Alternative View
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2.4 Mitigation Strategy Planning

The Mitigation Strategy Planning phase of the Software Risk Evaluation begins the strategy to
develop a concrete plan for managing and mitigating some of the most important risks identified
during the Risk Identification and Analysis phase. Figure 6 summarizes the general flow of
information in mitigation Strategy Planning.

Figure 6: Mitigation Strategy Planning Information Flow

Causes G28nl8 Stage ciil
[M~esuree (EsUmatf]e

____ 11111
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3.1 3.1II
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The Mitigation Strategy Planning process steps are further described in Table 5.

Table 5: Mitigation Strategy Planning Process Details

Step Purpose Primary Activities

Identify causes • Identify the factors that need * Review major risks
to be addressed by the - Identify key or root causes
mitigation plan * Identify the key causes the mitigation

plan should address

Identify * Describe the desired end * Expand the program manager's
mitigation state of the mitigation - what mitigation goals (modify, delete or
goals "success looks like" add goals as necessary)
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Step Purpose Primary Activities

Identify Describe an approach to • Brainstorm possible strategies
strategies address key causes and - Evaluate and reduce the set

achieve the mitigation goals -
the "what to do" not the "how
to do"

Identify * Describe the high-level - Brainstorm activities for each strategy
activities activities ("how to") required - Discuss dependencies and

to implement each strategy interrelationships
- Select activities to implement

strategies

Estimate • Describe the scope for o Develop estimates for:
scope of implementing each activity * people involved
activities in terms of time and effort • person-days effort per person

o calendar days or weeks to complete

Identify Describe a qualitative or - Key measures or metrics
success quantitative means to track brainstormed and discussed
measures progress towards achieving o Select key measures to use and decide

the mitigation goal(s) how often to report status

Cross-area Assure mitigation plans for o Identify conflicts and synergies
strategy each risk area minimize among the strategies and actions
planning duplication, conflicts, and developed for each risk area

schedule dependencies and * Adjust mitigation strategies,
maximize effective use of activities, resources, etc. as needed
resources
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3 Continuous Risk Management

After the SRE, Jerry Johnstone, Program Manager, decided to make risk management a part of
DAS-C's program management. He brought in a consultant, who helped them set up a standard
risk management practice and then coached them through the next 6 weeks while everyone got up
to speed. The risk management process they defined and put in place is a relatively simple one,
but Jerry and his DAS-C personnel decided it was better to start simple than to get too caught up
in a complicated process. 4

The following aspects of DAS-C's Continuous Risk Management are described:
"* communication framework and distribution of risk management activities
"* risk management process and data flow
"* selected methods and tools
"* how do the risks from the Software Risk Evaluation fit into DAS-C's Continuous Risk

Management

Tuesday 17 June (T201c) P - 18
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Table 4 lists the risks in the Senior Management risk area.

Table 4: Senior Management Risks

14 requirements; these may remain hidden, and no test cases will be developed 3 Yes Senior Managemen
for them.

Requirements are changing because of outside influences (vice president);
56 this will affect quality of the code, integration, morale, and schedule. 5 Yes 1 Senior Managemen!

Upper management is imposing new quality assurance measures on this

37 project that have not been tried be d f or which budget was not 4 Senior Managegme
provided; may delay program and drive up costs inordinately.
There is a perception that upper management arbitrarily revised the project

16 cost estimate downward to win the contract; people may give up trying to 3 Senior Managerer!
Peet deadlines and performance bogeys.

LVP ontrmdming new system requirements without budget or schedule relief;
18 thdisis muddying the project's lines of authority. 3 1 Senior Management

IThe company doesn't have a pirogram, for maintaining and upgrading

22 prsonnel skils; could hurt long-term competitiveness of the company. 3Senior Management

Upper management has not approved C++ training for project staff-- the
40 needed training may have to come from project budget; profit will be in 3 Senior Management

jeopardy.
Long-term maintenance contract may not be a "sure thing," but business

63 decisions with far-rjaching impacts are being made on that assumption; 3 2 Senior Managemencould lose money on this project and never make it up. 4
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3.1 Communication Framework
Figure 11 shows how the functions of Identify, Analyze, Plan, Track, and Control are implemented
vk 'in DAS-C as well as what risk information is being communicated within DAS-C.

Figure 11: Communication Framework

Control
Project review
Manager: - integrate
Jerry Top N across teams Assign

Johnton Riss AResponsibility

Technical Analyze Plan
Leads:
Software/l&T - review - approve
CM/SQA/Facilties - priontize plans

- classify plans

Individuals: Risks Required
Software EngneesStatusl Indicators
Engineers, fTesters Frcs

TsesIdentify IoTrack
Status/Trends L - i

Individual software engineers and testers, technical leads, and the project manager:
"• identify new risks
"• estimate the probability, impact, timeframe, and classification of risks
"• research and recommend mitigation plans
"• track risks and the progress of mitigation plans.

The technical leads (i.e., software development lead-Everette, or CM manager):
"• ensure the accuracy of the probability/impact/timeframe and classification
"• modify and approve recommended mitigation plans
"• prioritize the risks which are managed within their teams
"• report their Top N risks and issues to the project manager
"* collect and report general risk management measures

The project manager:
"• integrates risk information from all of the technical leads
"• reprioritizes all risks '3 determine the Top N project risks
"• controls where major mitigation resources are spent
"• assigns or changes the responsibility for risks and mitigation plans within the project
"• handles communication external to the project
"* evaluates the effectiveness of the risk management practice
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3.2 Process and Data Flow

The overall process flow for DAS-C risk management is shown in the Figure 13.

Figure 13: DAS-C Risk Management Process and Data Flow
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As seen in Figure 12, the Top N risks are mitigated or watched. Non-Top N risks are watched,

transferred, or accepted. New risks are statused until an approach can be determined.

Figure 12: Top N and Non-Top N Risks
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Transferred Non-Top N Risks
New
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Tuesday 17 June (T201c) P - 22



S

© 1997 Carnegie Mellon University

3.3 Methods and Tools
Table 6 lists the methods and tools that will be used to manage risks on the DAS-C project.

Table 6: DAS-C's Risk Management Methods and Tools

Methods and Tools Used For:

Risk Information Sheet Everyone uses to document new risks and
add information as risks are managed

Spreadsheet Risk Tracking Leads use to succinctly report current status
information of risks

Taxonomy Classification Everyone uses as the structure for classifying
DAS-C's risks

3 x 4 x 3 Attribute Evaluation Everyone uses these to evaluate probability,

3 probability, 4 impact, and 3 timeframe levels impact, and timeframe

Multivoting Managers and technical leads use to
prioritize risks

17Is
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A sample risk information sheet for one of DAS-C's risks is provided in Figure 9.

Figure 9: Risk Information Sheet

to 4 Risk Intormation Sheet Identified: 3/12/2

9 Mere is only limited time for testing (midnight to 6 AM) at cust-
Probability H omer's site; testing time will be used for fixing bugs and not
Impact M actual performance tests.
Thtimfram@ Near Oiaglin Class AssignedT110 er aeie IField Test = To: T.L. Jones

Context
Inadequate scheduling and planning led to an inadequate negotiation of test time
at the customer's facility. Now that we have a better idea of the time required, we
know we're going to be unable to do enough performance testing. Most of the allotted
time is going to have to be used for fixing bugs. Our history indicates we tend
to go into testing with a lot of bugs to fix. Coders don't always do code inspections to
help locate bugs before test. There's not a lot of confidence that we'll be any
better with this project.

Mitigation Strategy
1. Increase code inspections to find bugs sooner. Requires refresher training for two
of the software engineers. R. Everette to coordinate - training complete by 4/6/96.
2. Negotiate an increase of 30% more time in the customer labs - J. Johnstone to
begin negotiations 4/1/96. Needs to be done by 6/1/96.

Contingency Plan and Trigger
Build a limited test facility here to help with finding and testing bug fixes. Start
5/1/96 if customer refuses to provide more test facility time. Estimated cost is
$14,000 to meet a 6/1/96 need date. Overtime and use of additional people needed.

Status Status Date
Training on code inspections complete. All modules are 417/96
being inspected. Rate of bug identification increased
10% so far.

Customer seems willing to allocate an additional 20% 5/1/96
time. Still trying to get 30% but it doesn't look likely.
Jones will need to evaluate this and see whether the
contingency plan will still be needed.

Approval Closing Date Closing Rationale •

I _J_7_)
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A sample spreadsheet for DAS-C is provided in Figure 10. Note that some risk areas are being

statused as well as individual risks.

Figure 10: Risk Spreadsheet
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DAS-C Risk Data Base. This list shows the data elements maintained in DAS-C's risk database,
which is an extension of their problem data base. Both the Risk Information Sheet and Spreadsheet
are reports from the Database.

"* Risk ID (unique identifier)
"* Date risk was identified
"* Risk statement
"• Context
"* Current priority
"* Current probability, impact, timeframe
"* Initial probability, impact, and timeframe
"* Origin (who identified the risk, or Baseline if identified then)
"• Class
"* Who has responsibility for the risk
"• Approach (watch for significant changes, accept, or mitigate)
"• Mitigation strategy or actions
"* Contingency plan or actions and trigger
"• Periodic status summary, probability and impact at that time, and the date status was reported
"* Closing approval (who has to sign off?)
"* Closing date d
"• Closing rationale
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3.4 Software Risk Evaluation and Continuous Risk Man-

agement

So, what happened to DAS-C's baseline risks and mitigation strategies? As seen in Figure 8, the

mitigation strategies were fleshed out into complete plans with added details. All the areas and

some individual risks were divided into the Top N risks/risk areas and the non-Top N. New risks

were continuously added to the list and new mitigation plans developed and tracked. As mitigation

plans succeeded, risks or risk areas were closed.

Figure 8: Life-Cycle of a Risk

Software Risk
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4. Team Risk Management (TRM)
Jerry Johnstone (project manager for DAS-C in Shoestring Software Systems, Inc. - S31) and Bill
Fredderson (Program Manager for DAS-C in the customer organization, Toivolia Telephone
Company - T7C), with their two closest technical lieutenants, determined that they would
participate in Team Risk Management at the program level.

The centerpiece of this work was the Team Review meeting, which they agreed would be held
quarterly, and the first meeting was scheduled. This first meeting (and probably several subsequent
ones), they agreed, would use an outside facilitator. If things went well, they planned to eventually
facilitate the meeting themselves.

In the session to create a Team Review tailored to the TTC-S31 team, the participants drew up the
following structure for the meeting, centering on the Joint List of Risks.

Figure 14: Team Risk Management Process Flow
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In addition, they agreed upon the reporting process to be followed for sudden risks (and major

problems) that might arise between quarterly meetings.
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Table 7: Top Ten Risks from Toivolia Telephone Company's SRE (as captured)

Risk Risk Statement
No.

T28 S31 may not have the financial resources to fulfill their maintenance obligations if the
project turns bad; they may default or go bankrupt.

T45 Toivolia Telephone has no people that are able to understand the technical details of
S31's design; we may not learn of problems until it is too late to recover.

T07 We may not be able to "sell" the S31 screen design and operator interface to our
telephone operator's union. The result could be a costly strike.

T16 Upper management at S3I appears to be out of touch with the their technical staff.
System performance that the S3I management promised (e.g., 3 second response)
may not be possible to deliver.

T35 The Toivolia Telephone board of directors is unhappy with progress on the job; if any
project milestones are missed, they may insist on cancellation.

T22 S31's testing on the company's hardware system (midnight-6 AM) may cause crashes

and disruptions of operation. Customer complaints to the regulatory commission
could divert our attention from our business.

T09 S31's fixation on "the letter of the specification" might get us the system we asked
for, but not what we need. We might end up replacing it in only a few years (heads
would roll).

T19 S31 has no one on staff that adequately understands telephone company operations;
they may decide on an architecture that will not be capable of expansion in critical
areas (and we won't learn in time).

T31 S31 has not made the development process they will he using clear to us; we have no
way of determining the project risks for ourselves.

T03 The plan to buy and ship seven computers before we get the operational software
may force us to buy the hardware for the system without knowing whether it will
ultimately be satisfactory. •
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Table 8: Tolvofla Telephone's Top 10 Risk Statements after Rephrasing

Risk Risk Statement
No.

T28 TTC does not have adequate information to determine how much S31 is at financial
risk; S31 may not have the resources to see this project through.

T45 TTC has insufficient staff that can understand the technical details of S31's design; we
may not be able to review the S31 work properly.

T07 We may not be able to "sell" the S31 screen design and operator interface to our
telephone operator's union. The result could be a costly strike.

T16 There is concern at TTC about details on which S31 management and technical staff
appear to disagree. In particular, system performance that the $31 management
promised (e.g., 3 second response) may be in question according to statements from
S3M staff.

T35 The TTC board of directors is unhappy with progress on the job; if any project
milestones are missed, the project could be canceled.

T22 S31's testing on the company's hardware system (midnight-6 AM) could cause crashes
and disruptions of operation. This could result in customer complaints to the
regulatory commission and divert our attention from our business.

T09 S31's insistence on "the letter of the specification" could result in our not getting the
system we need. We might end up replacing it in only a few years, at enormous cost
and lost opportunities.

T19 S31 has inadequate background in telephone company operations; they may decide on
an architecture that will not be capable of expansion in critical areas (and we won't •
learn in time).

T31 S3I has not made the development process they will be using clear to us-we have no
way of determining the project risks that will result from their process for ourselves.
We could get blind-sided by problems that could have been predicted.

T03 The plan to buy and ship seven computers before we get the operational software may
force us to buy the hardware for the system without knowing whether it will ultimately
be satisfactory.
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Table 9: S31's "Top 10" Risks for the First Team Review

Risk Risk Statement
No.

S41 Acceptance configuration of the system does not replicate the actual operational
system configuration; unpredictable consequences and rework in the field.

S14 There appear to be communication channels between TTC and S31 that are bypassing
project management with systems requirements; this may sow confusion, result in
excessive time to complete, and/or result in lack of complete system testing.

S 19 Conflicts with the customer are not being resolved in a timely manner and approvals
are not being received as scheduled; cost and schedule are in jeopardy.

S57 The effect of loading on the network was considered to be "negligible," but recent
evidence is otherwise; system may not perform as required.

S05 Lack of technical support from Compilers-R-Us; more time spent developing work-
arounds and may cause code restructuring.

S51 The C++ compiler is not living up to its advertised capabilities; poor code generation,
slow performance; could result in a slowed development cycle and poor runtime
performance of generated code.

S61 It would be extremely difficult (i.e., not scoped or budgeted) to build a realistic test
scenario at S31, even for one computer; we have no way of knowing the system's
performance characteristics until we're in the field.

S06 There are rumors that TTC is unhappy with the Screen Display design. Not surfacing
these issues could result in dissatisfaction later.

S02 We are dependent on Compilers-R-Us for support of the C++ compiler and it needs a
major upgrade. This has been promised, but may not happen; we may not decide to
replace the compiler until too late.

S04 There is only limited time for testing (midnight to 6 AM) at customer's site; testing
time will be used for bug fixes and not actual performance tests.
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Figure 15: Team Risk Flow
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In the Team Review it was agreed that the prioritization criteria would be as follows:

1. Long-term benefit to TTC customers

2. Acceptance by TTC operators and the public

3. Maintenance cost

Figure 15: Changes in Risk Priority After Team Review
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Table 10: Results of Prioritization:

Pr- Risk Risk Statement TFC S31 Joint
ority No.

1 T35 The Toivolia Telephone board of directors is unhappy
with progress on the job; if any project milestones are
missed, the project could be canceled.

2 T09 S3l's insistence on "the letter of the specification"
could result in our not getting the system we need. We
might end up replacing it in only a few years, at
enormous cost and lost opportunities.

3 S57 The effect of loading on the network was considered to
be "negligible," but recent evidence is otherwise;
system may not perform as required.

4 T19 S31 has inadequate background in telephone company
operations; they may decide on an architecture that will
not be capable of expansion in critical areas (and we 4
won't learn in time).

5 S41 Acceptance configuration of the system does not
replicate the actual operational system configuration;
unpredictable consequences and rework in the field.

6 S61 It would be extremely difficult (i.e., not scoped or
budgeted) to build a realistic test scenario at S31, even
for one computer; we have no way of knowing the
system's performance characteristics until we re in the
field.

7 S14 There appear to be communication channels between
TTC and $31 that are bypassing project management
with systems requirements; this may sow confusion,
result in excessive time to complete, and/or result in
lack of complete system testing.

8 T16 There is concern at TTC about details on which S31
management and technical staff appear to disagree. In
particular, system performance that the S3M
management promised (e.g., 3 second response) may be
in question according to statements from S31 staff.

9 T28 T`TC does not have adequate information to determine
how much S31 is at financial risk; they may not have the
resources to see this project through.

T
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Pri- Risk Risk Statement TTC 331 Joint
ority No.

10 T45 TTC has insufficient staff that can understand the
technical details of S31's design; we may not be able to
review the S31 work properly.

11 T07 We may not be able to "sell" the S31 screen design and
operator interface to our telephone operator's union.
The result could be a costly strike.

12 S06 There are rumors that TTC is unhappy with the Screen
Display design. Not surfacing these issues could result
in dissatisfaction later.

13 S19 Conflicts with the customer are not being resolved in a
timely manner and approvals are not being received as
scheduled; cost and schedule are in jeopardy.

14 S05 Lack cf technical support from Compilers-R-Us; more
time spent developing work-arounds and may cause
code restructuring.

15 S51 The C++ compiler is not living up to its advertised
capabilities; poor code generation, slow perfcrmance;
could result in a slowed development cycle and poor
runtime performance of generated code.

16 S02 We are dependent on Compilers-R-Us for support of
the C++ compiler and it needs a major upgrade. This
has been promised, but may not happen; we may not
decide to replace the compiler until too late.

17 T22 S31's testing on the company's hardware system
(midnight-6 AM) could cause crashes and disruptions
of operation. This could result in customer complaints
to the regulatory commission and divert our attention
from our business.

18 S04 There is only limited time for testing (midnight to 6
AM) at customer's site; testing time will be used for
bug fixes and not actual performance tests.

19 T31 S31 has not made the development process they will be
using clear to us-we have no way of determining the
project risks that will result from their process for
ourselves. We could get blind-sided by problems that
could have been predicted.
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Pri- Risk Risk Statement TTC S31 Joint
ority No.

20 T03 The plan to buy and ship seven computers before we
get the operational software may force us to buy the
hardware for the system without knowing whether it
will ultimately be satisfactory.

I
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Appendix

The following is a complete listing of the baseline DAS-C risks.

T(
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COMPLETE DAS-C RISK LISTING (by Risk Area)

Requirements seem to be changing; can't be sure '.hat the test cases cover all
42 requirements. 4 Yes 3 ConfigurationManagement

There is no formal change control process that coordinates all affected
50 groups; test plans are not keeping up with changes. 4 Yes ConfigueationManagement

Software Quality Assurance and Configuration Management seem not to
11 have formal, controlled plans at this time; could increase our costs and 4 Configuration

development time, we may lose or overwrite modules. Management

Concerned about configuration management between development and field
20 test sites; lack of CM may cause version mismatches, lost time, and rework. 4 Configuration

Management
Configuration management is not really happening; could cause rework,

38 delay, incorrect builds, misdirected debugging efforts (a real timebomb!). 4 ConfigurationManageme'-

Maintenance people are not involved early in the design; the product may be
49 unsatisfactory for long-term maintenance, and maintenance costs may turn 4 2 Configuration

out much higher than anticipated. Management
There are no procedures or processes in place to enforce CM; delays, time

64 spent testing the wrong system. 4 1 ConaigurationManagement

Conflicts with the customer are not being resolved in a timely manner; a lot
19 of unplanned time spent educating the customer, drag on the schedule. 5 Yes 2 Customer Interface

Customer has difficulty visualizing what S31 will be delivering and there is
32 nothing in the program to satisfy this need: concerned that the customer 4 Yes Customer Interface

may force rework of the system at delivery time.
Customer performance in approving submittals has been unduly slow and

1 they require more "hand-holding" than expected; performance requirement 4 2 Customer Interface
probably will not be approved on the scheduled date.
There are rumors that the telephone company is unhappy with the Screen

6 Display design and see it as representative of S3I work. They may cancel 4 Customer Interface
the project.

Concern that high level of customer interaction will not cease at approval of
30 the Performance Specification; more drag on the schedule. 4 Customer Inte,4-'e

Toivolia accounting department wanted to do this job, and they are still
46 trying to prove they could do it better; delay in approval cycles, have to 4 Customer Interface

constantly prove S31's solution is "best." _

Toivolia approved the Functional Spec a month late, no reason to assume
47 they won't be late approving Performance Spec; severe schedule impact. 4 1 Customer Interface

Don't have anyone on the project that has experience in internal telephone
55 company operations; system may not hit the target for the customer and 4 Customer Interface

require rework.
Customer interchange techniques don't appear to be working well; delays in

35 approvals and possible difficulty in achieving final system acceptance. 3 Customer Interface

Tape format of subscriber information is still unknown; might have to
54 procure some special translation routines and it could affect schedule. 3 Customer Interface

No impact analysis of changed requirements is being done; may wind up
28 with conflicting features, goals and requirements. 5 Yes 3 Development

Process

Developers are working from their own interpretation of requirements
39 documents, not using the developed test scenarios; the system may not be 5 Yes 2 Development

properly tested and may fail final acceptance--alternatively, lots of rework. - Proces'
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COMPLETE DAS-C RISK LISTING (by Risk Area)

There is no interfae control1document required 3t, deig ;myresultlack

7 of coordination of interfaces. 4 Yes 3 Development
Process

Concern that waterfall methodology that is in use is not the properDelomn3 approach; may cause major problems at "big bang" integration and test time. 4 1 Development
Process

Development activity plans do not seem to be fully documented; this may
25 result in poor coordination in the project. 4 1 DevelopmentProcess

There is concern that the software development group is not reviewing
34 integration and test plans carefully and not giving feedback; at integration 4 Development

and test time there may be a major confrontation between the groups. Process

There is no process for defining, changing, and controlling software
60 interfaces; may cause rework and hard-to-detect system-level bugs 4 DevelopmentProcess

There are two competing developmental models in use--waterfall and
53 incremental build; this may be causing confusion among the system 3Development

developers. Process

The past history of this company is that code and design is poorly Development
58 documented; there may difficulty in maintaining what is supposed to be a 3 p

"flagship" product. Process

Our programmers are FORTRAN programmers; it's going to be a tough
27 learning curve to move to C++; may cause delays, rework, hard-to-find bugs. 5 Yes Language

There have been instances where programmers have been relaxing
31 argument typing to facilitate compilation (C++ allows this); this may cause 4 Yes Language

unpredictable system behavior and extensive system debugging time.
There is a lack of training in C++; system developers don't know which

8 features are "safe" to use and which should be left alone. 4 Language

In C++ strong typing can be turned off; that can allow mis-matches between
29 types used in interfaces and the result can be hard-to-detect abnormal 4 Language

behavior.
Training existing programmers in C++--even if paid for by corporate-may

48 cause a one to two-month program delay. 4 3 Language

There is currently a large local demand for experienced C++ programmers;
9 may lose the ones we have, may have to pay too much to hire from outside. 3 Language

Project schedule and cost estimation based on a differing application
10 domain; may have underestimated the job and lose profit. 3 Management

Methods

There are rumors that low performers in the project may get fired to serve as
13 a lesson to the rest, so many people are job-hunting; we may not have 3 Manqgement

everyone we need to meet our deadlines. Methods

The three-letter algorithm that won this contract is only understood by one
65 person; if anything happens to him, it could take years to recover. 3 Management

Methods

The VP is undercutting the project manager and introducing new
14 requirements; these may remain hidden, and no test cases will be developed 5 Yes Senior Managemen

for them.
Requirements are changing because of outside influences (vice president);

56 this will affect quality of the code, integration, morale, and schedule. 5 Yes 1 Senior Managemen,

Upper management is imposing new quality assurance measures on this
37 project that have not been tried before and for which budget was not 4Senior Managemen

I provided; may delay program and drive up coests inordinately. _F Senior Management

Tuesday 17 lune (T2 01c) P - 39

0



)L,

COMPLETE DAS-C RISK LISTING (by Risk Area)

Tihere is a perception that upper management arbitrarily revised th eproject
16 cost estimate downward to win the contract; people may give up trying to 3 Senior Managemenl

meet deadlines and performance bogeys. I
VP introducing new system requirements without budget or schedule relief,

18 this is muddying the project's lines of authority. 3 1 Senior Management

The company doesn't have a program for maintaining and upgrading
22 personnel skills; could hurt long-term competitiveness of the company. 3 Senior Management

Upper management has not approved C++ training for project staff- the
40 needed training may have to come from project budget; profit will be in 3 Senior Management

jeopardy.
6 Long-term maintenance contract may not be a "sure thing," but business

63 decisions with far-reaching impacts are being made on that assumption; 3 2 Senior Management
could lose money on this project and never make it up.

The C++ compiler has bugs; added time to develop work-arounds, aggravates
45 lack of C++ experience of developers, may have to replace compiler, for 5 Yes 1 Suppliers

which there is no budget.
Lack of technical support from Compilers-R-Us; more time spent developing

5 work-arounds and may cause code restructuring. 4 Yes Suppliers

The C++ compiler is not living up to its advertised capabilities; poor code
51 generation, slow performance; could result in a slowed development cycle 4 Yes 3 Suppliers

and poor runtime performance of generated code.
We are dependent on Compilers-R-Us for support of the C++ compiler and it

2 needs a major upgrade. This has been promised, but may not happen; we 4 Suppliers
-may not decide to replace the compiler until too late.
The C++ compiler may not perform adequately; might have to be replaced,

52 for which there is no budget, and schedule impact due to new learning curve. 4 Suppliers

The electronic switch unit is on a tight delivery schedule and may be
15 delayed. There is no slack in the project schedule for this, and it will have a 3 Suppliers

day-for-day effect on S31's deliveries.
There are rumors of possible operating system (EasyOS) major upgrade;

23 possible impact on functionality, schedule, budget. 3 Supplier

System downtime performance depends in part on the electronic switch.
26 The switch may not perform as well as the vendor claims, and we may have 3 Suppliers

bad long-term maintenance contract losses.
Acceptance configuration of the system does not replicate the actual

41 operational system configuration; unpredictable consequences and rework in 6 Yes 2 System
the field. Performance

We've never tried to make 10 computers work together like this; we don't
33 know what we don't know; could delay final system acceptance. 5 Yes 3 System

Performance

Have to support 50 terminals on each computer with 3 second response timeS
43 but have only tested with 25; might have to buy more computers, network 5 Yes 1 System

overhead, electronic switch might be affected. Performance

No performance analysis has been done for the system; we don't know what
44 we don't know. 5 Yes SystemPerformance

The effect of loading on the network was considered to be "negligible"-no
57 tests were done. One computer may handle 50 operators OK, but 10 5 Yes' System

computers may not be able to handle 500 operators. Performance

It would be extremely difficult (i.e., not scoped or budgeted) to build a
61 realistic test scenario here, even for one computer; we have no way of 4 Yes Systerr

knowing the system's performance characteristics until we're in the field. e Performa,
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COMPLETE DAS-C RISK LISTING (by Risk Area)

Prototypes have been made, and they indicate there are some pro ma(le.g., Sys
21 disk driver), however system developers may be unaware of these; 4 2 System

developers may waste time on code that won't work right eventually. Perfomanca
We've never tried to interconnect so many computers on one project; there

24 could be unforeseen technical challenges. 4 2 SystemPerformance
Tho three-letter algorithm may result in so many pages of posaibles (e.g., for System

36 "SMI") that operators may get frustrated and refuse to use the system. 3 Pystem

Other software companies are rumored to have had performance problems System
59 with Easy Comp computers. The computer itself might fail to meet 3 Pystem

performance needs. Performance
There is only limited time for testing (midnight to 6 AM) at customer's site;

4 testing time will be used for bug fixes and not actual performance tests. 4 2 Testing Issues

Testing in the field will be on back shifts-non-exclusive use of

12 undetermined number of machines; will make it difficult to replicate some 4 Testing Issues
types of problems.
Conditions during field startup (testing at night) may mean that our best

62 integrators & testers will not be willing to go; troubleshooting may require 4 Testing Issues
excessive time.
Concern that the already-scheduled testing time may not really be made

17 available by Toivolia (three internal departments at Toivolia want the time); 3 Testing Issues
our field testers may be held hostage until final acceptance.
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The Personal Software
Process (PSP)' Tutorial
Watts S. Humphrey
Software Engineering Institute
Carnegie Mellon University
Pittsburgh, PA 15213

Sponsored by the U.S. Department of Defense

-PVP aid PNtsmu ScfwemPo e mu SM c SWIM s MOUf Causgi, Nu~ U~vroVWSW
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Tutorial Objectives
To describe the personal software process
(PSP)

To show where and how the PSP can be used to
improve individual software engineering
performance

To show how the PSP can enable software
organizations to Improve their capability

To describe the status and plans for the PSP

Tuesday 17 June (T201() S-1



Tutorial Age, via

PSP Description
°PSP overview
oPSP processes
*PSP planning and quality management

Break

PSP Introduction
*course and industry data
OPSP training
"PSP management

CqqlM m. 0 aq 1U tp~cW.. , mtm I./qv PSP ?.am~.l • *

Tutorial Ground Rules
1. 1 will stick to the schedule.

2. If you cannot hear me or my meaning is
unclear, please let me know immediately.

3. Please hold your other questions until the

end of each session.

4. I will allow time for questions at the end of

the first session if time permits and at the

end of the tutorial.
ctp~q of m p IN Wým S. " mPbyw PwT,.1 4
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The Software Problem - 1

The business importance of software is
increasing.
*Software is now the critical element in many
products.

oSoftware cycle time often exceeds hardware
cycle time.

Poor software quality is expensive and results
in
*reduced customer satisfaction
*delayed shipments
*expensive service and enhancement

Cop,.f* O 0 ,mc.,,.M~ • R~ S Mp.y P • 7~d. I S

The Software Problem - 2

It is now generally recognized that an effective
way to improve software quality is by improving
the development and maintenance processes.

Organizational progress with process
improvement is limited because
oThere is limited process improvement
experience.

*Process improvement takes time.
*Process improvement efforts are hard to sell.

Tuesday 0 mc Mo 17 June S. -3.u nS Trd-IS
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The Software Problem - 3

The PSP addresses these problems by
*providing convincing evidence of the benefits
of process improvement

*exposing the engineers to the benefits of
using effective processes in their work

*teaching the engineers effective process
improvement methods

c.p$IM~ elm anq~ne n~a W.m S u.Nw PUP • ~Pru If. 7

The PSP Paradigm

The PSP is based on process improvement
principles.
'1Practitioners establish personal process
goals.

*They define the methods they will use.
"They measure their work.
*They analyze the results.
*Based on these analyses, they adjust their
methods to better meet their personal goals.

CW)pWWOM"C~0~15f CW",t** Swir. PbUoPT.0fbI I
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The PSP Strategy

Start with the engineer's current process.

Gradually introduce new methods.

Practice these methods on module-sized
programs.

The engineers then see for themselves how
these methods help them.

C."ýSff 0 Vo C* ftfoU Lb"j-, WWO S. *1-qb

PSP Overview - 1
The PSP is a process for individuals to use.

It applies to most structured personal tasks.
"* writing small programs or documents
"* defining requirements or processes
"* conducting reviews or tests, etc.

It is introduced with module-sized exercises.

It is extendible to team development of large-
scale software systems.

Te.d aym 17 Jun (T2014 IP •-
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PSP Overview- 2

Individuals loam the PSP in 7 process steps.

They write 10 module-sized programs using
these PSP steps.
*They gather and analyze data on their work.
*Based on these analyses, they improve their 4
working methods.

The PSP exercises provide the rapid feedback
needed for effective learning.

Ca"owp~~ 0 1S" -fMC ýLb0ý v W S.Dpb PW Th-.l11l

The PSP Course - 1
The PSP is best introduced with a course
format.

Prerequisites
ffluency with one programming language
*basic understanding of programming design
*smathematics through integral calculus

Additional background is helpful.
"statistics
*project management
*formal methods

CW~ 0 ,iC-.Peoft"~* ~ PSP & #ft". I 12
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The PSP Course - 2

Fachitites requwred
*personal computing capability
*spreadsheet and database support
*development environment

One semester workload
*15+ 90-minute ::'--tures
*laboratory time of 5+ hours per week
*study time of 5+ hours per week

The PSP Is an Evolving Process

1uesdaj' 17twr Project1d S



The PSPO Process

With PSP!, engineers use their current design
and development methods.

They gather the following data on their work:
*the time spent by phase
*the defects found in compile and test

They analyze and report these data.

CGoyrIt @0 Ins -0"AU186 Wý 3 LMvW PSP Tu - i 1i

The PSPO Process Lessons

With PSPO, engineers learn to use a basic
personal process.

*They gather data on their personal work.
*They learn how and why to measure the sizes
of the products they produce.

,They gather baseline data on their personal
processes.

Copyn" * MN# C"Mnov .. v L#MMI& WS S,. PSP Tf.SI tS
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The PSP1 Process
a

The PSPO is augmented to include
*coding standards
*size estimating
*resource estimating
*schedule estimating
Oeamed value tracking
*process improvement proposal (PIP)
"*test report

4

Coprh 0 IMr C..ogi Mel tLv-ay W. S. MthAr PSPr ... .- 11

The PSP1 Lessons

With PSP1, engineers estimate the sizes and
development times of the products they
produce.
,They use their historical data to improve their
estimate.

*They project the likely statistical ranges of
their estimates and learn how to reduce these
ranges.

Co9 •e"r*M Cf,.gi 0 Ur*30y W.0 S. ,WM
0  

PVr Tw -I is
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The PSP2 and PSP3 Additions

PSPI is augmented to include
*personal design and code reviews
"yield and cost of quality measures
"design completion criteria
"design templates

With PSP: ;s see how to use the PSP
for larger scaie work such as
*cyclic development
*issue tracking log

Cpr'*Y.90 Slo C~ Mr• . L•h- , W $.. S. P$PT.". I it

PSP2 and PSP3 Lessons

With PSP2, engineers use their historical data
to improve the quality of the program modules
they produce.
*They measure the efficiency of their defect
removal methods.

*They use various process quality measures,
including yield, COQ (cost of quality), and
AIFR (appraisallfailure ratio).

With PSP3, engineers learn how to adjust their
personal processes for different types of work.

C.ft' M *s i~S Ur. *fnmty Mhs W ftS. SwN Ps, rN . I Ne
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The Basic PSP Elements
A process script

A project plan summary form

A time recording log

A defect reporting log

A defect type standard

Cof0tff 0 is" CW .gbM.vkwNrUIWM Wft S. Pl-w 1PTO. . 21

Time Recording Log

Enter the following information in the time
* recording log:

*the time when you start a project phase
*the time when you stop a project phase
*the interruption time
*the elapsed time less interruption time
*comments

Cupkdy1t 0 itI" COMWO I.n ('[201 S- 11S. PMP T.Oft 1 22
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Defect Recording Log
In the defect recording log, enter the following
information on all defects found in reviews,
compiling, and test
*the number of the defect
"*the defect type
Othe phase it was injected
*the phase it was removed
*the fix time
*a brief description of the defect

If the defect was injected while fixing a defect,
enter that defect's number.

C.P"WV *Is 16 MMo. (df.iW. W PSP rhf*V. I 23T

PSP Planning
In the PSP, engineers use their personal data to
make plans.

Planning consists of
*size estimating
*resource estimating
eschedule estimating

In the PSP, lines of code (LOC) are used as the
size measure
"Other measures could be used.

C.PygAI O IMW C.M..g. W~ um•Wl.y Wer S. HM.. W PSP T.11.W 24
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The Project Planning
Framework
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Size Estimating Principles - 1
Estimating is an uncertain process.
*No one knows how big the product will be.
*The earlier the estimate, the less is known.
*Estimates can be biased by business and
other pressures.

Estimating is an intuitive learning process.
*Ability improves with experience.
*Some people will be better at estimating than
others.

C"W4ft 01"$ CM•r ft#"~. y w-.0 S. ft."" PSP 1%-1 27

Size Estimating Principles - 2
The estimating objectives are to
*make consistent estimates
*understand estimate variability
*balance under and over estimates

The principal advantages of using a defined
estimating method are
oYou have a known practice that you can
improve.

tIt provides a framework for gathering data.
oBy using a consistent method and historical
data, your estimates will get more consistent.

Cwr•PW 0 "s M LO m O P 3$r ft tWp H 75

Tuesday 17 June (T2O1d) S-14



f

Size Estimating Proxies

A proxy is a substitute.

A suitable size-estimating proxy will help
visualize ill-defined products early in
development

Potential proxies are
"*functions, procedures, and methods
efuncuon points
*objects

*report pages, files, and screens

CprVW 0 tM U a .". M WM y tWi S, W h P Tyt". I 3

Objects as Proxies - 1

Objects make good proxies because
*Numbers of objects correlate reasonably well
with development hours.

*Object LOC correlate very closely with
development hours.

• Historical object LOC data can be obtained
and used.

*sUsing these historical data, object LOC can be
estimated readily.

cTres0day ~ - w. 1 |u.m S'"pi PS. -1. I
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Objects as Proxies - 2

When objects are selected as application
entities, they can be visualized early in
development.

Functions and procedures can often be
estimated in the same way.

Objects, functions, procedures, and their LOC
can be counted automatically.

C•pV * finwC.',qd.e. u,•s. $t pS T•.. * 3

Object LOC Correlation with
Development Hours
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The PROBE Estimating Method
Stait +

mdent"f ObJects
-Number of mqfwlds *Relowe SMe
*Otpect Type -Roue Caegones

Caiculaft AddedI aI

Prog~en Size

Estimate

Coppig e0lm w W Aft Wonn S. U o PSP T. 1. I

To Make Size Estimates, You
Need Several Items

* Data on historical objects, divided into types

Estimating factors for the relative sizes of each
object type

Regression parameters for computing new and
changed LOC from
*estimated object LOC
OLOC added to the base
*modified LOC

Tuesday 17 June (T201d) S-17



C++ Object Size Ranges
LOC per method

Type VS S M L VL

Calculation 2.34 5.13 11.25 24.66 54.04

Data 2.60 4.79 8.84 16.31 30.09

1I0 9.01 12.06 16.15 21.62 28.93

Logic 7.55 10.98 15.98 23.25 33.83

Set-up 3.88 5.04 6.56 8.53 11.09

Text 3.75 8.00 17.07 36.41 77.66

C•)~. S •5U Can.q h U5*Mya *es S I . . PS, rV - I Ja

Estimate Program Size
Total program size consists of
"enewly developed code (adjusted with the
regression parameters)

*reused code from the library
abase code from prior versions, less deletions

Newly developed code consists of
eadditions to the base
enewly developed objects
"modified base LOC

SC .M m 0 W .t - WW S. FII. I
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Regression Calculation - Size
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The Prediction Interval
The prediction interval provides a likely range
around the estimate.
*A 90% prediction interval gives the range
within which 90% of the estimates will likely
fall.

*It is not a forecast, only an expectation.
*lt only applies if the estimate behaves like the
historical data.

The prediction interval is calculated from the
same data used to calculate the regression
parameters.

cTueda e Jun C(T20gb 1, w s. dD) $4 9 t 3
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Prediction Interval - 90% -

Size
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The Resource Planning Process
Start with a size estimate.

Identify available data.

Use regression when you have 3+ sets of data
that correlate.

Use data for estimated LOC to actual hours
where available.

Calculate the prediction interval.

C""".M M CNN"% w S PaSt T. -I &*
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Regression Calculation
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Prediction Interval - 90%
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Schedule Estimating
To make a schedule, you need 3 things
1. the estimated direct project hours
2. a calendar of available direct hours
3. the order in which the tasks will be done

You then need to
*estimate the hours needed for each task
*spread these hours over the calendar of
available hours

j CAo,~(3 6 C-n, W*n M Id W W u4W W., HS ..W PSP T.ft*1.1 43

The PSP Quality Strategy - 1

In the PSP, defects are the basic quality
measure.

Note that defects are not important to the user
as long as they do not
"affect operations
*scause inconvenience
*cost time or money
'cause loss of confidence in the program's
results

c..aE 0 I5W C...O .ow- M. y W5W & ftwww P&P Tww•. I U
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The PSP Quality Strategy - 2

Low defect content is an essential prerequisite
to a quality software process.
*Experienced software engineers typically
inject around 100 defects per KLOC.

*Low defect products can be assured best at
the PSP level.

This is where the defects are injected, and this
is where the engineers should
*remove them
Odetermine their causes
*leam to prevent them

CWO a ms C..qi Lhtm A W.0 S!M P&.9 Tr..4. a4

The PSP Quality Strategy - 3

If you want a quality product out of test, you
must put a quality product into test.
*Testing removes only a fraction of the defects.
*The more defects present in the code entering
test, the more defects there will be in the code
exiting test.

To manage defects, they must be addressed
where they are injected - by each software
engineer.

This requires a comprehensive focus on
software quality.

C.~ 0 "am " •Uk f, w MP& i TAW- I a
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The PSP Quality Strategy- 4
Data show that it is much more efficient to find
defects in reviews than in testing.
Nn unit test, typically only about 2 to 4 defects
are found per hour.

"*Code reviews typically find about 10 defects
per hour.

*Experienced reviewers can find 70% or more
of the defects in a product.

*Unit test rarely exceeds a 50% yield.

PSP data show that reviews find 2 to 5 times as
many defects per hour as unit test.

C""'N. I e -•C..a UN. t.VV Mwa & MS *w PW T.•- 1 47

PSP Reviews
In a personal design or code review
*Professionals privately review their products.
"Their objective is to find all defects before the
first compile and test.

*Reviews are most effective when structured
and measured.

Reviews can be used for requirements, designs,
and code.
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Review Yield - 1

Yield
ea measure of process quality
*the percent of defects in the product at review
time that were found by the review

*a measure of the effectiveness of a process
step

- design and code reviews
- the overall process - prior to test
- the development process - including test

Yield for a phase or the entire process =

100*(defects found)/(defects found + not found)
copy,• .im ~n (MhnJn~w, wam #..y NP ,T•-•d I

Review Yield - 2

Yield cannot be calculated until all defects have
been found through test and product use.

Yield can be useful early in the process if all or
most defects are counted.
"*design and code review defects
"compile defects
*unit test defects

Using process data, control parameters can
help to ensure high-yield reviews.

Tuesdy 17 June (TrO2d0 S-25



The Cost of Quality (COQ) - 1

Failure costs
"*repair, rework, and scrap
OPSP failure costs are compile and test time.

Appraisal costs
*costs of inspecting for defects
OPSP appraisal costs are design review and
code review time.

Prevention costs are finding and resolving
defect causes.

C yW~ 0 1mCan,.gt. ~. LbV.m•4W liE ISp..v,' PSP Tsh'- 1 SI

The Cost of Quality (COQ) - 2

A useful PSP measure is the ratio of appraisal
to failure costs (AIFR).
*A/FR = (appraisal COQ)I(failure COQ)
oA/FR measures process quality.

AIFR experience
'If measured, the AIFR of most software
organizations would be near zero.

oIn the PSP, AIFR should exceed 2.0.
eHigh A/FR Is associated with low numbers of
test defects and high product quality.

cw o.s .0Mm 8 &. a roi-. U
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Test Defects vs. AIFR -

Class

200

•- o
0 2 4 6

Appraisal to Failure Cost Ratio

Messages to Remember

1. A defined and measured process provides a
• ~repeatable basis for improvement.

2. The PROBE method provides a statistically
sound framework for planning.

3. The PSP quality strategy will help engineers

produce high quality products.
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PSP Tutorial -

Conclusion

Watts S. Humphrey
Software Engineering Institute
Carnegie Mellon University
Pittsburgh, PA 15213

Sponsored by the U.S. Department of Defense

C.06 Ojj C~M-.%.W&. W.ý & I*ti.w P,~

Introducing the PSP

PSP results
OCourse data
*lndustrial data

The PSP and process improvement

Introducing the PSP

PSP courses
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PSP Experience
The PSP has been taught in a number of
universities in the U.S., Canada, South America,
Europe, and Australia.

The following data are from two sources:
014 students at Carnegie Mellon University
0104 engineers in university and industry PSP
courses

These results are typical of the results obtained
from most PSP courses.

C"POOM Ous im , C w.U.., W S. & *M.WW PWTA.S 3u

Size and Time

Starting with PSPO at program 1, the engineers
gather size and time data on 10 programs.

They learn how to gather and track size and
time data.

They also learn to project the size and
development time for new programs.

By program 10, the engineers are using the full
PSP3 process.

Cua&V O1•NSUO..~e June (T2010. V0IP T g- U
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Size Estimate Error - 104
Engineers
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Defects
With PSP, engineers gather data on every
defect they find
*in compiling
during test

*and during code reviews

They see how many defects they inject and
what those defects cost.

These data convince them to take more care in
their work. This saves compiling and testing
time.

C.Mp, 0 IM C-.#q. LUft. Lw-"vP W.f & Ofto." PVP T~bft I
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Compile Time Range
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Defect Analysis

With data on their defects, engineers can
determine the effectiveness of various defect
removal methods.

They find that they can remove
o2 to 4 defects per hour during initial testing
o3 to 5 defects per hour in design review
o5 to 10 defects per hour in code review

They see that reviews save them compile and
test time.

C•rg 0 it" C-O.e a.%.m aw-ft W47 .

Defect Removal Rates -
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Wafts S. Humprey, SEI The Personal Software Process (PSP)-• Tutorial

Cost of Quality

Cost of quality measures process efficiency.

*Fix time is percent time in compile and test.
*Appraisal time is percent time in reviews.

A/FR is the ratio of appraisal to fix time.
*lt measures the effort the engineer devotes to
early defect removal.

*lt also indicates product quality.

Most importantly, A/FR indicates the engineer's
commitment to producing a quality product.

Cop, l m c - u W4 s. -W f & ftT.. 7
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Wafts S. Humpifrey, SOi The Personal Software rocesa (PSFP)b Tutoral

I

Test Defects vs. A/FR -
Class
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Productivity

Lines of code (LOC) per hour for small program
modules often increases with PSP training.
*Average LOCIhour improvement is 30%.
*Median LOC/hour improvement is 12%.

The principal PSP benefit is increased quality
and productivity for larger projects.

With the PSP, LOC/hour rates actually Increase
for larger programs.

¢oeewv 17 Jun (n . q PT.I-1 7374
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WaIl S. Hw&ul, SOB The Perso.nal Software Process (PSP)' Tutorial

Productivity Range
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Waits S. HunWpqw. SE1 The Personal Software Proceas (PSP)- Tutorial

LOC/Hour vs. Program

Size - 104 Engineers,

Program 10

150

100T

IL 0

0 500 1000

Program Size - LOC

PSP Industrial Introduction

The PSP is being introduced in a number of
software organizations.

Since few organizations have pre-PSP data,
improvement comparisons are rarely possible.

The following charts show the data and
experiences that are available to date.
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Ford Motor Company

Ford Motor Company, Dearborn, Michigan,
supports electronics for all divisions.

They have started PSP introduction with an SEI
course for several teams.

Using PSP methods, one team
Oplanned a crisis project
*convinced management to accept the plan
*delivered on schedule

c~Vq•, o I ' c (*m~p• • ua w. S I*. y PW T 79

Motorola - 1

The Motorola Paging Products Group, North
American Paging Subscriber Division, is in
Boynton Beach, Florida.

The faculty at Embry Riddle Aeronautical

University is assisting in PSP introduction.

Two teams of engineers have been PSP-trained.

Motorola plans to train all location engineers by
the end of 1996.
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V

Motorola - 2
The first PSP-trained group supports paging
manufacturing.
*Software changes are required when the
product or process changes.

oFinal software testing interrupts
manufacturing.

*Prior to PSP, quality was a problem, and
testing frequently disrupted manufacturing.

The first release after PSP training had
*one defect rn test
*no defects in 5 months of manufacturing

Ca~p5 0 ancnq • Wmm w 3r s. Hqg, s ThWI. 151f

The AIS Corporation

Advanced Information Services (AIS) is an
independent software contracting organization
in Peoria, Illinois and Madras, India.

They have been working with SEI on process
improvement and the PSP since 1992.

They have two SEI-trained PSP instructors.

AIS will have all engineers PSP-trained in 1996.

Cpl• O 15Uq ...•Iho5m U • SL Pbqap P T.UD•.l -52
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Error in Estimated Weeks

of Work
Bofor PSP-After PSP
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AIS Compile vs. Test Defects

The PSP teaches engineers that quality
software is their personal responsibility.

Their objective is to remove all defects before
the first compile.

When a program has many defects in compile, it
will likely have many defects in test.

When a program has many defects in test, it will
likely have many defects after test.

Cp•pWiI enac.• •e wNmR~ T•.1 i

Compile vs. Function Test

Defects
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Compile vs. Development

Test Defects
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40* 40
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Compile vs. Post-
Development Defects
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Compile vs. Development

Test and Post-

Development Defects
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Post-PSP Defects vs.
Process Quality
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Test Hours/KLOC vs.

Process Quality
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PSP and Process Improvement

The PSP can help organizations improve their
software processes in several ways.
*It helps engineers improve their performance.
sit exposes engineers and managers to the
principles of all Capability Maturity Model
(CMM)" Levels.

With PSP training, engineers are capable of

using a personal CMM Level 5 process.

"Capality Maity odd aid CO U cl wve "c Wkmwt of Caflwgl IMeimi Unlversty.
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Why Process Improvement
Takes Time

The managers must agree to give improvement
high priority.

Process definition takes engineering work.

The engineers need to be convinced to use the
defined process.

To be fully effective, the engineers must gather,
analyze, and use data on their work.

Cop,/II * lOC~~ll •~w W.~ S. 1,wtm PSP Tti..I. U

Process Definition Experience

Based on data from 8 process definition and
AV modeling projects:

Olt takes about one day of engineering work for
every 3 CMM activities.

OA documented process often has 20 to 40
pages per CMM Key Process Area (KPA).

OA document page can take up to I engineering
day to complete, review, and publish.

These times assume that the engineers
understand the processes and know how to
define them.
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Process Definition Effort
Engineering

LevelsCMM KPAs Activities Days

2 6 62 132-240

3 7 50 150-297

4 2 12 43-84

5 3 26 65-129

0 "M C~ W ..LOW-W. M.wV hW PwPr T w- I U

Process Improvement Priority

Convincing managers and obtaining resources
Otakes a minimum of one day
*can take forever

If the managers do not give process
improvement high priority, there is no point in
trying to introduce the PSP.

C•~I~gN aq iM 0 IWUn M5 S. 0o .q Pvu Uw . I o
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Getting the Processes Used
If the engineers are convinced that the
processes will help them, they will use them
quickly.

If the engineers are not convinced that the
processes will help them, they will never use
them.

CaoJ, O lUm CAmve nAow Wuym Ma *.G•U&W PSPyTuS.V.I I?

PSP Supports Improvement
The PSP supports process improvement by
*teaching engineers and managers the

* principles of process improvement
*providing personal experience with process
improvement

The PSP demonstrates 12 of the 18 CMM KPAs.
*Level 2:2 of 6
*Level 3: 5 of 7
*Level 4: 2 of 2
•Level 5: 3 of 3

C•es& O I CVm b l*. w. 17 PIP e.U.Sd. 5 -
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The CMM and the PSP

S ~ TheA

P ~Engineering
G ~Work

M

The Engineers s-M. - N • aM9SQ% - Neli ml mnm
scM - •wm mmw.pmMMu•
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The PSP and CMM Level 2

The principal constraint in getting to CMM Level
2 is getting engineers and managers to plan
their work.

PSP training provides experience with
Omaking development plans
*gathering planning data
*tracking progress against plans

With PSP training, engineers see the benefits of
project planning and tracking.

c"v 0 tim C~ Maya DwUWiy W.M. ph". TfO.5 1W
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The PSP and CMM Level 3

The principal constraints in getting to CMM
Level 3 are
°defining processes
*introducing inspections

PSP training provides process definition skills.
*The PSP processes are definition models.
*Engineers can adapt the PSP easily to their
work.

With PSP data, engineers can see the benefits
of reviews and inspections.

CpWltw O n C~.,p M UO-V £WW & w O PIP t"- 1 f1

The PSP and CMM Level 4

To get to CMM Level 4, organizations need to
introduce detailed process measurements.

PSP training provides
*personal measurement experience
*detailed data definitions
*a framework for gathering and using data

PSP-trained engineers recognize the need for
and benefit of measuring their work.

CpwI"W elO C~mS M " IA y W bew PIfP TSh.. 1 902
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The PSP and CMM Level 5
To operate at CMM Level 5, the engineers must
participate in process improvement.

PSP training provides engineers with personal
experience using defined processes.
*They see the value of defined processes. l
oThey understand process evolution.
oThey know how to gather and use the Process
Improvement Proposal (PIP).

PSP-trained engineers recognize the need for
continuous process improvement.

cO• , V* m Uml eUi....i• wcm * ' w P. •Hme I

Improvement Summary

The PSP provides necessary process
improvement skills.

The PSP convinces engineers to use defined
and measured processes.

The PSP provides the data to convince
managers that process improvement pays.

Tuesday o t c m..e u* o D. PIP ( 1. $

Tuesday 17 June (T2Old) S-52",



e

Introducing the PSP - 1
PSP introduction takes active management
support and a substantial investment.

When properly introduced, the PSP is effective
in helping engineers to
*establish and meet commitments
*reduce product cycle time
*improve product quality
*define and improve processes

Sp t m olm I= -0 U.%..* WbP Th.J- P Is

Introducing the PSP - 2

PSP introduction has been successful only
when
*Qualified PSP instructors are used.
*The full PSP course is followed.
*Training is by engineering teams.
*immediate management are directly involved.
"*Senior management actively supports and
tracks PSP Introduction.

OA local support staff is used to help the
engineers.

cTpWI•n 17 o L JPun (T201 S53
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A PSP Introduction Strategy - 1
Assume that your organization Is currently
working on CMM process improvement, and
'has established a Software Engineering
Process Group (SEPG)

Nis at least implementing Level 2 planning,
tracking, and quality assurance practices

Produce a phased PSP introduction plan.
oConduct pilot training for engineers and
instructors.

°Provide training to teams with team leaders.
*Conduct executive and management training.

C.apW* a to" C~mgi u. UL.fw. y W.l a POP TL".-V tWt.rX

A PSP Introduction Strategy - 2

Train executives and managers before or with
their engineers.

Train first-level managers with their teams.

Build a team of qualified trainers.

Tuesday W7 £une PT1 0 a I-i
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SEI Courses on the PSP

Courses at SEI
ea 2-day senior management overview
*a 3-week teach-the-teachers course
ea 1-week basic PSP course
*a 1-week advanced PSP course
*a 4-day PSP instructor course

These courses can be given on-site.

Messages to Remember
1. The PSP shows engineers how to use

process methods in their work.

2. It will help them to understand and to better
manage their own performance.

3. PSP training will also accelerate
organizational process improvement.

4. PSP Introduction takes concerted study and

active management support.
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Software Process

Souww En~bwAnq Waftftk

A Method For Defining
and Improving
Software Processes
James D. Hart

Software Process Program
Software Engineering Institute
Carnegie Mellon University
Pittsburgh, PA 15213

Sponsored by the U.S. Department of Defense

SotaeEnghnwed" VkahLin

Who Should Attend
Anyone who is assigned responsibility for:

" generating a process baseline for process
improvement

"* establishing process improvement
objectives

"* performing cost and time analysis for
process changes

"* piloting process changes
"* institutionalizing best practices across the

organization
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What You Can Expect to Learn
How to distinguish a process from an activity

When a process is defined

What the attributes of a documented process are

A method for defining and improving a process

A SoIww EC10..~ MOOI~Y f

A Method for Defining and
Improving Software Processes

70
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Software Processes

Softwar Engm•nwng tnalft

Product Management Focus

Product D
Specs Work Products

Completion criteria for products are often defined

in terms of schedule or cost constraints

Product specifications may come from several
(many) independent sources

Work focuses on getting the products complete,
not on how they are developed

0 1"? C.~wgw Mailon U~wt.i 1-0 . 5

Soflwwe Engnering Institute

Managing the Process Chain
Supplier Target Process Customer

- ~Pres '1-N •.. Process*

Plan I

FeedbackFeedback

i~ ~ ~ a" Prces A~ syte ofsildpopeugdcumets,
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Process M aturity Automated 1I
Attributes poe

Error-proofed [I]o

Streamlined 0
Process maturity is Controlled ]

measurable and is an
indicator of process Tailored /
quality. Standardized 0

Measured 0C3

Praciced ./ Verified !

Documented 147 Configured

Maintained /
Ad hoc ]v' Sponsored

0 11,17 C-. nRUMM OU-.N..i

SoftwwmFrg Englnwing Institue

When Is a Software Process
Defined?
You know a software process is defined when:

i it is documented
* training is provided
* it is practiced on a day to day basis

In other words:

Practice = Documentation = Training

Process Fidelity is the extent to which a
process is defined

I"tt7? Ca-ngo Mallon Unnnarsty
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SoftareEngneeingInstftute

Benefits of a Defined Process
Improves communication and understanding of
current practices

Captures "corporate know-how" and best
practices

Establishes a baseline for analysis and
improvement of the process

Identifies where and how to measure the
process

4)19 c ar,~ e weMe, on un ftsty 0

Softwwm Engineering 1nsitute

Use of Process Models
Process

Plans

Plan Document

T Trin Perform
Process
Models Record

Lessons & Guides Control

Learned Products"Anal &
& Recorn Measures

Changes

•" Improve

C) 1197 C.rngie Mellon Uni.vesy
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software Processes

Process 'N., Inc.
Mission: To help the world through process

Motto: "If it ain't in ink, it's not much of a process."

v 1"? Ca.q.. Aklo uIw.#d

Software Engineering Institute

Historical Company Data - 1
Process 'N, Inc. annually delivers:
* 35 process documents
* 500 pages (approximately 14 pages/document)

Proces's , Inc.
Sensitive In/oprmation"

Effort to fix (ID, track, modify, Do Not Divulge.';
re-release) post-release defects:
"* major = 20 staff-hours
"* moderate = 6 staff-hours
"* minor = 3 staff-hours

Minor Mod M•,I cr

I"? Car-9. MellOn Un..frs.iy
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Historical Company Data - 2
Estimated defects per page (on the 30 products
delivered last year):

"* major = 0.5 Process 'N, Inc.
"* moderate = 1.0 Sensitive In/ormation.
"* minor = 5.5 Do Not Divulge":

Effort we would have to had expended last year to
fix ALL post-release defects (on the 30 products):

Staff-Hours
major (0.5 * 500) * 20 = 5,000
moderate (1.0 * 500) * 6 = 3,000
minor (5.5" 500) * 3 = 8,250
Total 16,250

• ""Software Engineering Institute

Key Principles of a Successful
Process Improvement Method
Understand current reality before attempting to
improve upon it

Improve processes incrementally

Apply process discipline to the modelling effort

Involve everyone in the improvement effort

Base all research and learning on the scientific
method

Tuesda, 17 June (T201e) S-7
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Process Improvement Cycle

Improvement Isalto
Plan I

PerformanceanTri

Descriptive Tasto
Models Srtg

"Best" Analyze
Practices Gap

Process -ýPrelscriptive
"Vision" Models

C 1997 cam~ AIO~Ul j*loIuM V C a-55

1W iftware Engineering institute

Method Phases for Defining and
Improving A Process

Phase l PhCatr nne stade of curren relt

Phaset: reatte enrg ehidne ) desie d Istate

Phase 3: Makethre desiredrstatein thene current reality

199 1?Cnn~gw M.?Ioo Un,versdV
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Process Improvement Curve

Institutionalization

Phase 3 Adoption,

9 li97 ca rn Moon Umemity J-D -

Software Englneenng Institute

What You Need to Apply This
Method
Approved strategic and tactical action plans

Chartered team assigned to model and improve the
target process

Team members selected and agree to participate

Team members with the skills necessary to
conduct the method

Business objectives (if available)

"C 1997 Ca-neq. Melon Ufldvers.y
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Process 'N, Inc's Business
Objective

[Product jExisting
Current: Development Inspection Customer

Process Process

7 defects (Feedback)
per page

Improved Modified
Desired: Development Inspection Customer

Process Process

I defect (Feedback)
per page

M I"? c'mf gia M llon Unm ry , 19

ýS-oftwa-re- Engineeuing Institute

A Method for Defining and
Improving Softwvare Processes

1l1g97 C- 9. Mellon UnMvfltnV
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Phase 1 - Current Reayi-
Purpose: To understand the target process as it is
presently being performed within the context of the
improvement effort

Desired Outcomes:
"• Understanding of how the process is presently

performed
"* Increased sponsorship and support for

improvement

What is Produced:
"* "As-Is" process baseline
"* List of improvement opportunities

V 199? carmgw0 Mellon Univ"ly j[

SotaeEngineering Institute ~ L

Method Phase 1
Construct the "As-Is" Process Baseline

Phase 1 ProcessSChartering Planning Familiarization

Iterative Modeling

Data Collection Model Model

tand Analysis Construction Review

u1997 c7r •JunMelle unTt2O
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Team Charter
Suggested contents of a charter: d

"* Customers and sponsors (by name)
"* Purpose

"* Linkage to business objectives
"* Team scope (activities)
"* Deliverables
"* Team members
"* Team authority and assumptions
"* Team ground rules
"• Signatures

What would you add, change, or
delete from this list? Why?

o l1t? C.rneg. M•l. Un.~..,y

SSotware Engine~rfng Institute

Balancing Dynamic Forces
Cost
"* effort staff hours)
"* dollars

Requirements Defects

• size • type & severity

• complexity • injection point
discovery point

Schedule
* cycle time
• milestones

Tuesday 17 June (MO2Oe) S-12
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Team Plan
Suggested contents of a team plan:
"• Size and effort estimates
"* Scheduled milestones
"* Configuration control
"* Tracking and oversight
"* Risks and contingencies
"* Signatures

SWhat would you add, change, or
delete from this list? Why?

C I"7 C..n. Mellon Umeniffly D . 2

Softwmv En~onoedng Insfituft

Iterative Modeling Cycle

• I Revised,

Plan Validated Analyze, Model
Moel ollection Model & Validate Data

SAnalyze _
r.-^D|ata Data Master

Collection Process
Plan mTemplate

Collec TamCnsolidate

& larify ebe Data

te 1991 Csrne Mellon UnTZer ;6
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Process Information Guidelines

Who?

Whyl? What?

How?
Where? When?

How Long?
How Much? I wLog

=Alt Engin= Institute

Using Process Attributes
Interview Scripts

*W~toutcomesam expecltedby pellnitngOtis
Attribute List p.rcess ore ac••""What do You need to beOin Nids ectivity?'Whet dam t adct pud•c*?

"* Objectives - when c Yu be*n P•, ti aswi•fy?
* InptsHow do you -ow when you am don?" Inputs ,e-v atepedme It IevIty?"• Outputs -W I .Isolved in P fmio 0" ocvity?

"* Entry CIterlta Who receives Oft ctys productshisieics?

"* Exit Criteria I Team Notes
"* Tasks y
"* Task Sapience Master Process Template
"* Custon•", Purpose Entry Critelda

"* Suppliers
R* Objective Exit Criteria

. ~~ - Inputs Customers

otHpOutputs Roles
Metric$ Tasks & Seqtuenc

tI"s? C-59. 14.110 Ufltflt4y

luerdaV 17 June (T201) 5-14



U

SotaeEngnear*Vi bWnbftl

Data Collection and Analysis
Getting the information you need to model the

process can be difficult and time consuming

What kinds of cultural issues might
you encounter in getting reliable
information from stakeholders?

For each issue you identify, whatcan you do to minimize the

problem?

0 MY c•,w M wal Uý Ry r0 Z9

SfwmEngine.aing Inlaftuts

SADT Notation
Structured Analysis and Design Technique

Developed by Softech/MIT early 1970s, it is the
basis for IDEFO

Constructs:
"* "Activities" are boxes Contm,

"* "Things" are arrows

Input - ctw output

Mechanism
I"t? Ca-ngo M.1ou Ufversl y
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EITVOX Notation
Based on the ETVX notation developed at IBM in
the mid 1980's

T

E Task

I Entry Ext 0

Criteria Criteria

Validation

11,9t7 Cartia" Mieflon Univemity D~~33

oEngOln eng I•n•atitu

Creating Process Models (Sample)

I i

v ,,,;.- . r,.a,d lop apta. 

' -rý 
_''SJ ~~,_ 

r., T . o rga n a zed a u r ru lm s

0 Ihoi0 D

I) t slt? Cafneg. N el0 c, Un tr.S d'y 

I.., o 30
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SSoftwwo Engieen~ing Insistute

Inspection Data (Last 10)
Average effort expended per inspection:

* 6 technical staff at 1.0 hour each
* 6 staff-hours (total)

Average effort to fix defects caught during
inspection:

* major= 9 staff-hours
• moderate = 3 staff-hours
* minor = 2 staff-hours

0I M, C."." Metnm UnýwrJy- 0 33

SataeEngineeuing Institute

Inspection Containment - 1
Total defects contained by the inspection
process (last 10 inspections):

"* major= 60
"* moderage = 110
"* minor = 420

Defect containment, avera ed per inspection
Contained Not Contained

major 6 (46%) 7
moderate 11 (44%) 14
minor 42(35%) 77
Total 59 (38%) 98
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software Engineering instituteInspection Containment- 2

I I defitcts
Product per page Existing

Development 0 Inspection Customer

Process Process

7 defects (Feedback)
per page

D 1117 Cv•n•. Melw U.W.ry -0

Software Engineering Institute

Inspection Effort

Effort Expended Inspection Rate

Staff-Hours Pages Per Staff-Hours

199le7 C-mg. W11-~o U--Oslt
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Wt. Ennedeng In.itut.

"As-Is" Process Baseline
"As-Is" Process Description "As-Is" Performance Results

-: '•: ':.;. •:o~ln lld I 11 (44%) 1
/ I _ o I 4 Mat) ; 7 I

- Describes

IN- "" - Inspection Rate

II

j Pages Per Staff-Hours

v i"? Cig Mwon uM.,nty " I-C 3

"--- Soft m En ng Institut.

Common Issues in Phase 1
No measurements from the process to create a
baseline

"Scope creep"

Inadequate time spent in chartering and planning

Not getting all perspectives of the process

Not seeking buy-in from the stakeholders

Affiliating with the sponsor, rather than the
customers
q 1997 Carn-g. M.1ion Un-.er" D., 1
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W Sofwiare .ngineenn Institute

A Method for Defining and
Improving Software Processes

,S• fl CanrWm Meflon Uf•riw•y ,..Usn U 9

Software Enginerling Institute

Phase 2 - Desired State
Purpose: To establish a basis for making controlled
and deliberate improvements to the target process

Desired Outcomes:
"* A shared vision of the process' desired state
"* Commitment to improve the target process
"* A "map" of how to transition to the desired

state

What is Produced:
* Quantifiable performance objectives

"To-Be" process description
* Transition strategy

1997 CafneqI9 Mellon Un(Vergdy
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Method Phase 2
Define the Process' Desired State

SoftwaPe Eninern Pnhaseu2

Process Prorman ce
ObjeObective Plan1n

FromProcess'Nanc' busnes objctve

Deeopmnstut tnheeio Custlomer
Process G procelsis

Perf orm nc ob etv s rilformC ust Pon:sIratea
¶157 Ca r,. M ipion Untrrat ..ea 4
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Process Performance Objectives - 2
Desired defect containment:

Defect containment, avera ied per inspection
Contained Not Contained

major 7 (85%) 1
moderate 12 (80%) 3
minor 60(75%) 20
Total 79(77%) 24

Desired rate of inspection: average of less than
one page per staff-hour expended

6 1"? Camove Melton UnM 
0y

SotaeEngineerng Institute

Engineering the "To-Be"
Process Description
"To-Be" Performance Objectives "To-Be" Process Description

contained! Ndtcoxnsandmao 7(86%) I , :
mioraa _12_ (8/0%) 3

fi 60(76%), 20
Towa 79(7H%) 24

inspection Rate Maps To

Pae e Stf-Hor "v m . n .rn -

v it? Carnege M.elw U s4y 4
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Transition Strategy
Change Listing

Change #1: <name>
" Description "Chunked"
"* Affected groups
"* Performance impact
"* Size & complexity "Map" of moving to
"* Effort estimate - the "To-Be"description
* Risks to implementing Large I Institute
" Sponsor approval 3 Pilot

Change #2: (name> Small Large I institute
2 PilotI Pilot

1 Small Large Institute

Pilot Pilot I t

time line

C IT7 C..negi. M•llon unw. JWmeDtO -45

- -

Si"ws re mEnginrming Institute

Common Issues in Phase 2
No business goals to drive the changes

A fixation on events, rather than patterns of
behavior (root causes)

Problems stated as veiled solutions (e.g., lack of
training)

"I am my position" attitude

The enemy "out there"

Tension between standardization and flexibility
T Il7 C . Meo. Un17Jy J S-23
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-Softwau Engineering Institute

A Method for Defining and
Improving Software Processes

Saftwar. Engineering Institute

Phase 3 - Installation
Purpose: To implement the identified process
changes

Desired Outcomes:
* A new "As-Is" process baseline that matches

the "To-Be" description

What is Produced:
"* Lessons learned
"* New process performance baseline

oe I"? C17gý m.11- Un(1y201)aA
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Software Piromesse

Aw Softwant Enginaoing Institute

Method Phase 3
Install Process Changes

Plnnn anh~ Instaillation
Scopethe installation to the igh evlanh

perfrmin theneormdfdpocs

Negotiateo a wnwnd so~luretinb mking athe
rew rdsioringagn uhgetrta h

rSksoftwr failuerer or mbarasmen

Scope What onthea cnsdeation s mige ih lvl nht e

perforimportaentw for mouiie rorgniaton

Why?
1) 1147 C-rn9m Mes~on Um-"i~ J-0 o 50
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•Ottware Processes

SoteeEngineemingi Institute

Inspection Process Pilot Results

Current

Desired

- .. .- Modified

major moderate minor

SoteeEngineering institute

Lessons Learned About
Inspections
Inspections are not solutions to poor quality
issues. They only fix the symptoms in the
development process.

However, inspection data can be used to help
uncover root causes in the development process.

Significant improvement in inspection
performance can be achieved with minimal effort
by focusing on the process.

Tues•ay 17 lune (T201e) S-26



Software Proceses

SfwmEngknmnn Insitute

Common Issues in Phase 3
Insufficient (time for) piloting.

Unable to distinguish between a process that is not
working and one ill-prepared for implementation.

Skipping the Post-Implementation Analysis step.

Win/Lose mentality.

Declaring success at all costs.

Losing sight that real change is in changing
behaviors.
C 17 C.nsgl MelO. Ulnni (T201 e)sS3
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SEPG Requirements Tutorial

Mac Craigmyle
Compita

The Process Professionaf
Peo te

Process Professional- Requirements
@CwA Ltd t9? 7

Agenda

* Why Requirements Matter
* Requirements and its relations
* Requirements the process

Process Professional- Requirements
o CompOa Ltd 1997 -2

Tuesday 17 June (T122b, 5-1
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Why Improve Requirements
* To help get to CMM Level 2 ?

"* Requirements Management
"• Project Planning
"* Project Tracking
"* Subcontract Management
"* Quality Assurance
"* Configuration management

* Or because it really matters ?

Process Professional- Requirements
0 CompOW Lid 1997 -3

The Cost to You

* A good development process is useless if the
requirements are poor

Errors Often don't get
left in here found untilSRequirements here • Acceptance/Iprto

Code Test

Process Professional- Requirements
0 C lmpda Lid 1997 -4

Tuesday 17 tune (T2O2b) S-2



locused KequuemaenLb 1roess that (.om•enmJy ODdwes

0

The Cost to Them
• The following failures had significant software

requirements faults:

"* Chernobyl

"* Sizewell B
* Sellafield

* Challenger space shuttle
• London Underground train leaves station without its driver
SAriane rocket

* London Ambulance System

(add your own favourite here)

A4udji .. p.0 Rei~ aukt
PGNr IM$

Process Professional- Requirements
0 Comnpa Ltd 1997 -5

Your Turn
0 Take a moment to write down what you believe the

requirements process is

e

Process Professimnaf- Requirements
C Compta Ltd 1997 -6
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Processes Vs Sequence
* Many organisations plan projects as a progression of

phases or iterations.
* We need to be clear of the difference between a

phase and a process
* Unfortunately we live with the legacy of the waterfall

model where the phases are the processes- this can
lead to confusion

R equirements 1 -

Process Professional- Requirements
0 CompW4 L 1967 -7

Requirements Phase Vs Requirements Process

* Today elements of requirements, design, and code
may all occur at the same time, and still be called the
requirements phase.

* As we shall see there are many ways to sequence the
occurrence of the requirements process throughout
the lifetime of a project. Examples include:

. Evolutionary development

. Stepped development
. Incremental development
. Prototyping ...

• In these approaches the requirements process starts
and stops several times (as do the other development
processes, often in parallel) as development
progresses

Process Professional- Requirements
0 Compota Lid 1997 -8

Tuesday 17 June (T202b) S-4
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Focused Requwemns Proc•s that Consistently Delives

Requirements Process Definition
4 We will define the requirements process as the

activities that develop a set of validated solution
specifications for a set of problems

* These specifications (in the main) define what needs
to be in place to solve the problem rather than how it
will be implemented

* Each time the requirements process activates new
solutions may be generated while incomplete ones are
refined or discarded

seusessProcess
Problems

Structured, Valdated
Solution

Specifications

Process ProfessionaC- Requirements
0 Compda Ltd 1997

Requirements Process Scope

* This definition encompasses the traditional phases of
* Feasibility (trade-off, cost benefit and financial appraisal)
* Requirements specification

e ,* Architectural definition (for validation of solution)
* It also relates to the creation of one or more

specifications such as may be required for dual
development of hardware and software

I Feasibility Report
Requirements . Systems Spec.

Process 1-0 Software Spec.

Hardware Spec.

Process Professional- Requirements
0 Competa Ltd 1997 -10

Tuesday 17 June (1202b) S-S
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The Two Dimensions of Processes

*To fully explore how to establish a robust
requirements process two aspects need to be
explored:

"* The behaviour of the requirements process relative to the
other key processes in development

", The internal elements of the requirements process itself
* This is the examination of the Black Box and White

Box aspects of the process.
* This tutorial will examine each of these aspects in turn

beginning with the the dynamic behaviour of
requirements in context with the other key processes

Process Professionaf- Requirements
SCompda Ltd 1997 -I1

Agenda

* Why Requirements Matter
* Requirements and its relations
*Requirements the process

Process Professionaf- Requirements
O Compda Ltd 1997 -12
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V

Wicked Problems - Righteous Solutions

0 The following objectives drive the majority of projects
(in differing proportions according to the project goals)
* Time to market
* Cost
* First time success (correctness of requirements)
* Long term success

* The principal processes that assist achieving these
goals are:

* Project and Risk Management
* Requirements
* Change Management
* Service Delivery Management
• Contract and Supplier Management
. Technology Management

Process Professional- Requirements
O CompA Ltd 1l997 -13

The Requirements Landscape •

Proble~pac• Requirements •

Problem Space Process Solution Space

Supplier Mngmn

Technology Managemen Service Delivery Mgt.

Joint Review [ Contract Management 0

ange Management Configuration Management

Project Management Risk Management

Related Processes

Process Professional- Requirements
O Compta Ltd 1997 -14

Tuesday 17 June (T2O2b) S-7
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Balance of Power
* If any of these supporting processes is weak or not

applied then at best the requirements are sub-optimal,
at worst they fail.

* A robust project must integrate these elements to the
levels required by the project's goals (sadly these are
often poorly defined)

Process Professionaf- Requirements
SCornepa Ltd 1997 - 15

Classic Risks
SThere are a number of known risks specifically related

to achieving good requirements:
* Feature creep

• Incomplete, misunderstood and missing requirements

* Requirements that impede rather than support end user
workflow

* Technical research swamps user needs

*Again the principle processes that assist to reduce
these risks are as before:

• Project and Risk Management
• Requirements

• Change Management
• Service Delivery Management
* Supplier and Contract Management ...

Process Professionaf- Requirements
r Compta Ltd 1997 - 16
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Requirements Relations

Risk InformationCofgrtn
- --11Co1nfigurtine

Project Schedule, Risk
Managemenit roles. aagmn

resources,
constraints Change

Changes --- Rqieet pcfctosMa~nagMe

Servuice Dlier Maaevloment I~ ~ J[~

Process Profess ionail- Requirements
0 Coipota Ltd 1997 -17

Lifecycles
4 These processes can be sequenced in a number of

ways to best meet a project's goals
4 While there are a number of approaches we will

* concentrate on those that have been shown to
strongly support the achievement of all four goals:
* Time to market
. Cost
* First time success (correctness of requirements)
. Long term success

Process Professionaf- Requirements
0 Compota Ld 1997 

-18
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Evolutionary Prototyping

4Here the prototype becomes the product

Feasibility
Prototype

Refine prototype

and review Complete
Process until accepted and release

Requirements
Joint review J ,
Change Mtg..
Project MgLt
Risk Mgt.

Service Delivery--.,T echnology "
Development I _ IIt

Process Professional-. Requirements
OCompita Ltd 1997 -19

When To Use Evolutionary Prototyph g

*If requirements are exceptionally volatiltp
SIf the customer is reluctant to commit or sign off a

requirements specification
* If the technical risks mean that development is unsure

of the optimal architecture or underlying algorithms
* Risks:

* Very difficult to estimate at start how long the project will
take

* Hard to get agreement on when the project is finished
, Underlying structure probably makes maintenance difficult

unless well controlled by application of change
management, and development processes

Process Professional- Requirements
© Comp~ta Ltd 1997 -20
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Throw Away Prototyping

0 Here the project is front ended by some evolutionary
prototyping but followed by a more traditional waterfall

r -- -- I,- i ,
'Devetopment '

Prntyping & ------ OperationReview
I_ -

Process Professional- Requirements
a Compda Ltd 1997 -21

When to Use Throw Away Prototyping

* Where the underlying technical components of the
system are well understood (e.g. relational database)
but where the Human Interface and end user workflow
are not well understood

* Where fixed waterfall types of lifecycle are mandated
by customer this can help reduce the requirements
time

* Where there will be a long maintenance/update life
and a well defined set of requirements and designs
are required.

* Risks:
The throwaway model becomes an evolutionary one with
unstructured and inappropriate architecture and languages

Process Professional- Requirements
0 CoM00pa Lid 1997 -22
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4

Staged Delivery

0 Here the known and full content of the project is
delivered in stages with some adjustment following
each stage

?rocess ?rofessiona -Requirements

0 Compoa Ltd 1997 -23

Using Staged Delivery
* The aim is to deliver the first 20% that provides the

80% of functionality

* First step tends to be longer than rest as it contains
many of the infrastructure components D

Developed
% of total Components

Investment ." Visible

- " Functionality

r

1 2 3 Step

Process Professionaf- Requirements
C Compita Ltd 1997 -24
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I

Processes in the Staged Approach

*planning

Reqireent ral, ssJ

code and Ont coeand*e

-4 user, -4---

Process

Joint review _

Change Mtg..
Project Mgt. , ___

Risk Mgt. ,_
Service Deliverlt' s
Technology ___
Development

Process Professionaf- Requirements
SCompfta Ltd 1997 -25

When to Use Staged Delivery

* When the requirements for the complete system are
reasonably stable but may change a little

* When the requirements partition well into cohesive
Sgroups of functionality

* When progress of visibility is important to the
customer

* Where there will be a long maintenance/update life
and a well defined set of requirements and designs
are required.

*Risks:
Requires careful planning of both the management and
technical levels
Can be a nightmare if system has many
interdependencies.

Process Professional- Requirements
© Compita Ltd 1997 - 26
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Release Based
4 This modifies the staged delivery approach into a

release based model by priorifising each requirement
into:
* Mandatory feature
* Significant feature
* Useful to have
* Low priority

* The stages/releases are then focused on delivering
the core set of mandatory features and as many of the
others as the step time permits.

* Sometimes the step may be lengthened slightly to
ensure the mandatory features are included.

4 This requires more emphasis on the change
management and joint review processes than with
staged delivery

Process Professional& Requirements
o CoPU Ltd 1997 -27

Release Based Completion

* This approach can continue until
"* The money runs out
"* All the features are delivered
"* New system supersedes the current one

easiblifty Rme4wjrgmht k [~

Money runs out herw

Process Professional-. Requirements
O COrnp= a Ltd 1997 -28

Tuesday 17 June (1202b) S-14



fuO bLh et (4u"VJMIIým r "W1~ UI-IL"UOMenUV Ulsveni

When To Use Release Based

* Product development for multiple distribution
* Where having something ready by a fixed date is the

top priority
* To control feature creep
* Risks:

Money runs out before first meaningful step ever
completes - wasting the investment in early stages.

IWe recommend that some form of1
requirements piroritisation is always

used

Process Professional- Requirements
0 Compsa Ltd 1997 -29

Expedient Delivery
* Where cost and time are paramount or effort is limited

* Include only features that
. can be easily created with known tools

* . lever established library components
* can be largely achieved with off-the-shelf packages

. ____,__ Tool or Off the Sheof
supported functionality

Desired
Functionality

Delivered Functionality

Process Professional- Requirements
0 Compta Ltd 1997 -30
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Expedient Delivery - Key Processes

* Here the process focis 'hanges a little and the
following become mote mphasised

" Supplier Evaluation
" Technology Management
", Joint Review

Process Professional- Requirements
@ COcna Ltd 1997 -31

When To Use Expedient Delivery

* When the fit between the desired and supported
functionality is high and no mandatory features are
excluded, an off-the-shelf solution is better than do it
yourself

* When developer and users a-qree that this is the only
way to get anything

* When technology risk is best deferred to a vendor
* Risks

* Loss of control over product
. Dependence on commercial vendors
* Poor fit of delivered solution in real world

Process Professional - Requirements
© Compta Lid 1997 -32

Tuesday 17 June (T202b) S-16
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Spiral

4 Very sophisticated approach providing tight control
4 Has a number of iterations with the following .steps: 4

" Feasibility of iteration
"• Risk management
", Develop iteration deliverables and verify
* Plan next iteration
* Commit to next iteration - if you decide to have one

* The following illustration gives the concept - you can
tailor and combine other lifecycles as required

Process Professionaf- Requirements
SCOmClPa Ltd 1997 -33

Spiral Lifecycle

Cumulative Cost
Feasibility Risk Resolution

p

Evaluation of
tommeit '&~ alternatives
iteration S

Simulations,
rod" %models,

9-% benchmarks

Planning Develop
Deliverables

11111 Rele; A-e' V&V'

Process Professionaf- Requirements
a Compgta Ltd 1997 -34
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When to Use Spiral

0 Where costs need to be contained particularly in the
early stages

*As cost increases risks decrease

* Excellent all round visibility
*Excellent management of new (untried) projects and

technology
* Note DSDM is a similar approach and has three

iterations with four steps per iteration
* Risks:

Requires attentive and informed management

Process Professional- Requirements
0 Compta Ltd 1997 -35

Best Practice Toolkit

* Each approach provides a component in your toolkit
* Which is appropriate dependson the goals of the

project or parts of a project
* They are not mutually exclusive and can be used in

parallel for different components of the project
* You do not have to stick to the one you first thought of

if things change as the project progresses

RAD is about building the most appropriate
combination for the project to hand

and controlling It

Process Professional- Requirements
SCo C pda Ltd 1997 -38
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Lifecycle Selector

Requiremwents not understood X __ X X
Architecture not understood -X X
High reliabil~it required -X -X X
!Systvm likely to grow sirnflicanfly X X X -X

R'ovelopment exposed to major risks X -X

S&hedule ~ons~traine!d X X Xsto"gcharacteirlstl
Low overhead required X
Re quires~ mid course correction X
capability1
Needs customer visibility X--
Nedsmaagmet isbilit X X X

Evcutionary prototype
Staged elivery-7
Released Based 7 -

Expedient Delivery7
Spiral I

Process Professijonal- ?Requirements
C Cormpa Ltd 1997 -37

Systems Engineering Example
*Here hardware, embedded software and database

software are being developed

Architectur e

Service DeiVvey

Process Professionaf- R.equirements
0 COMPria Ltd 1997 -38
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Agenda

* Why Requirements Matter
* Requirements and its relations
0 Reauirements the process

Process Professional- Requirements
OC) CnfofLtdl9S7 -39

15504 Process Definition

*Processes comprise three principal elements
* Activities that transform the inputs into the work products
* Activities that enhance the performance of the process
* Activities that optimise the process over time

Process
Management

Performance
Enhancement

Inputs m~.Performed =o-Work products

Process Professional- Requirements
0 CoMPtaLtd 1997 -40
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What's in the Layers
# Each layer can be thought of as showing where the

processes such as project and risk management,
configuration management, and quality management
act on the process

* Performance Enhancement
"• Performance Management
"* Quality Management
"* Work Product Control
"• Process Tailoring
"• Process Control

* Process Management
. Process Definition
* Technology Management
* Human Resource Management
. Measurement

Process Professionaf- Requirements
0 Co•tpda Ld 1997 -41

Requirements Performance I

* The work produ(ts output from requirements is the
feasibility report, the requirements specification, and a
definition of the acceptance criteria and tests.

0 *, Feasibility typically explores the following:
"* The causes of the problems to be solved
"* Alternative approaches
"* Cost and benefit analysis
"* Risks, their impact and mitigation strategy

* See example Feasibility Report included in handouts.

Process Professionaf- Requirements
© Compita Ltd 1997 - 42
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Requirements Performance II
* Define the functional and non functional requirements

including :
"* Safety, Security, Human Factors (ergonomics)
"* Interface, Operations, Maintenance
"* Constraints, qualification requirements

1 There are many methods and techniques associated
with the description that include:

"* Use cases, playscripts and scenarios
"* Structured English
"* Data Dictionaries
"* Role Activity Diagrams
"* Flow diagrams, functional or event partitioned
"* Entity relationship models for data
"* State transition diagrams for events and logic

Process Professionaf- Requirements
© Cowpdta Ltd 1997 -43

Requirements Performance III

*Whichever method or combination of techniques is
appropriate they should exhibit the following
characteristics:

. Traceability to needs
.Consistency with needc ýlS 7

. Testability
* Also the definition of how the customer will ensure that

the requirements have been met should be described.
These are the acceptance tests or at a minimum the
acceptance criteria and strategy

. Developing acceptance tests early also influences the
content and shape of the requirements document

. It may also place development requirements on the
developers to provide test applications, test data and other
items.

Process Protessionaf- Requirements
0 Co-Pda Ltd 1997 -44
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Note on Traceability

* This can be hard to maintain

* Tool support for the method you use helps greatly

* Separate numbering of each requirement (and clear
partitioning into individual requirements) can be used
as the trace.

* Traceability matrices can then be developed to show

. mapping of high level requirements to the low level
requirement

* requirements map to acceptance tests
* requirements map to design elements

Process Professional- Requirements
SCompdta Ltd 1997 -45

0

Requirements Performance IV 0

* The requirements definition is no good if it cannot be
translated into viable implementation

* This requires that before the requirements are seen as
* complete (at least for this increment) some

investigation into their future feasibility needs to be
made

. Feasibility of the architectural design

. Feasibility of the integration, operation and maintenance
* In most cases these are "tested" by the invocation of

another process such as joint review or high level
design.

The handouts include a template for
a Requirements Specification

Process Professional- Requirements
Q Cowpta LId 1997 -46
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Performance Management

0 This is primarily the deployment of Project and Risk
Management within the development of the
requirements specification.

* High level scheduling and risks are reduced by the
appropriate lifecycle. Here we are looking at the more
day to day use of project management and project risk
management to control the definition of requirements

STopics
. Allocation of resource and roles
* Allocation of time to develop specification

I ldentificatt nd mitigation of risks in developing
the requirei..

o

Process Professionaf- Requirements
© Compita Lid 1997 -47

0

Allocation of Roles

, As with choosing a lifecycle there is no one correct
approach to the roles and structures for all projects

* Equally we have always to work with the clay we have
at our disposal

* Broadly, there are three different objectives that a
requirements team may be formed to meet

. Problem resolution - chiefly occupied with specific issues
such as a problem during the maintenance phase

. Creative - ground breaking technical innovation

. Focused development - rapid development and release of
understood functionality

Process Professional- Requirements
© ComP9ta Ltd 1997 - 48

I
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Team Structures

Ttise A sf-atry Clarity ofrobjecive
Conective New prducu Producs uprgen
maintenance on
live systmn

Focus on issue Explore alteratves Focused tasks, clear
roedefined rores, often

marked with clear

SuccT / fail cPater
Spiral lEvonutionary proe tping, Wanerfall, Sthi ged

Staged delivery, Spiral, delivery, Spiral.

Expermesv delivery Exptdiens delivery

Respected. street Cerebral, independ.ent Loyal, committed, action
wise, people thinkers, self-starers, focused. responsive

rentheeo oitenacsou p sense of urgency
Acdsocd Imn T - %m~ (Lý an d LaFiiso 1989

Majority of Requirements Needs

Process Professionam-p Requirements
© Com msta Ltd 1997 -49

Team Players a

Customer involvement and shared ownership of
Teatreqtements is vital to maximise the success of a

project

There are three compositions of team players suited to .
the requirements phase:

" Function oriented team - peer group of equal status
comprising specialists in specific areas. Led by one
individual.

", Feature team - Cross functional team where members are
empowered, accountable and balanced. 0

°Theatre team - Headed by a director who exerts the overall
vision supported by a manager who effectively "produces"
the work. Other roles are negotiated by team members.

Process Professional- Requirements
C Compdta Ltd 1997 - 50
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Team Uses
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acWAD

Process Professionaf- Requirements
SConprta Ltd 1997 -51

Involving Users

4 Some organisations use Business Analysts to
represent the end users views:

"* Business analysts help by seeing the big picture but can
sometimes not understand the operational aspects

"* End users themselves understand the operational aspects
but may not really understand the wider business problems

"* Moral: try and involve both

* Joint Application Development approaches structure
and ensure success with customer involvement during
requirements:

", Facilitated

". Structured
. Capture need, features, workflow and constraints well

• Do not employ technical approaches (e.g.. ERD's)

Process Professionaf- Requirements
© Corpda Lid 1997 - 52
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Meet User Haft Way

"* It can be forgotten that IT applications are there to
serve the user who is there to serve the business

"• Users are not technical specialists so they should not

be expected to comprehend or sign off against
technical definitions such as data flow diagrams,
ERDs or state transition diagrams

"* These techniques underpin the technical quality of the
requirements definition and are a means to an end 4

"* Once you have applied them to refine the
requirements go back and spend the time to construct
a high level specification that the end user can
comprehend and agree to:

* JAD does this
. Developing and reviewing a user guide built from the

refinement of the requirements can also be useful and
keep the project progressing
Process Professional- Requirements

0 Compft Ltd 1997 -53

Managing Requirements Process Risks •

* Much of the risks associated with capturing
requirements can be reduced by:

. Appropr ate lifecycle

.* Appropriate methods, techniques and tools •
* Formal user involvement
. Appropriate review mechanism (more later)

* The remaining risks are related to specific project
issues and the completeness and timeliness of the
specification 0

• To ensure completeness consider appointing one person
to ensure completeness and consistency. This person
considers the wider form of the document rather than the
absolute detail - the requirements architect.

• If technology risks cannot be managed internally transfer
the risk to subcontractors 0

Process Professional- Requirements
© Compda LId 1997 -54
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Quality Control
*Like risk management many of the quality issues will

be managed by correct lifecyle and user involvement
* Consistency can be obtained through the use of

templates and uniform methods
* The key quality approach is to have systematic

reviews of the documentation and other work products
such as prototypes:

* Inspections for mandatory components
. Structured walkthroughs for remainder

* These may require training of both end users and
developers in structured review methods

* The hard evidence abounds to prove that structured
reviews of requirements leads to reduced rework, better
first time success and cost control

Process Professional- Requirements
0 Compda Ltd 1997 -55

Work Product Control

*This covers all the outputs of requirements:
. Screen details
. Requirements definition
. Acceptance tests

, Tools
. Feasibility reports
, JAP ,itputs

*Peview -iinutes
* At a rrinimum a set of baselines should be maintained

following each major lifecycie increment and these are
controlled throughout:

. Problem and change management

. Configuration management and version control

Process Professionaf- Requirements
© Compda Ltd 1997 -56
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Process Tailoring

0 This is the modification of any standard approaches to
meet the needs of the proje.

* For example on a project that affects a large number
of end users you might set up a focus group to include
invited members from other companies

* Such changes from established practice should be
reviewed and explicit

Process Professional- Requirements
O C rolpa Ltd 1997 -57

Process Control

* This is the use of measures to keep closed loop
control on the performance of requirements as the
process progresses

9 * These measures should relate to the goals of the
requirements process for the project

* For example:
* Early inspections could classify the type of errors found. If

the majority were errors of omission further requirements
work should stop and the process should be backtracked
and adjusted to prevent the problem re-occurring

. A ratio of mandatory against total requirements could
trigger a refinement of the mandatory classification if it
exceeds 80 % (perhaps two classifications would emerge
such as High Priority Medium High Priority)

Process Professional- Requirements
C) COMp-a Ltd 1997 -58
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Purpose of Requirements Process Control

*The sooner an indication of the true nature of the
remaining phases of a project is available the more
chance there is of changing the process to assure
success is delivered

Real CurveStaff -,""
time ail•ae to"
step 1 requirements Planned Loading

Delivery = 100 Mandatory
All medium complexity

Time
lit Review 30% captured

total , So mandatory

Process Professional - Requirements
0 Compota Ltd 1997 -59

Process Management

*This is an organisational rather than project set of
good practice

"* Process Definition - documented, validated, owned
"* Technology Management - correct technical infrastructure
". Human Resource - available trained staff
". Measured - process measures to assist continuos

improvement

Process Professional- Requirements
C Compwla Ltd 1997 -60
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Feasibility Study Report Example

Submitted to: SEPG Requirements Tutorial

Submitted by: Mac Craigmyle
on behalf of Compita Limited
Scottish Software Partner Centre
Station Road
South Queensferry
EH30 9TG

Te
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Scope
. Identifies the project, customer, and other stakeholders

* States intended readership

* Records assumptions and constraints (such as time and cost for the stud.,)

9 Details any exclusions

Objectives
"* Statement of the subject of the study and specific objectives to be explored

"* Statement of customers known areas of concern (e.g. we want x but think y is an

issue here)

"* Diagram (optional) to position proposed component within the context of a larger
system. This should illustrate any major interfaces.

List of High Level Requirements for Study
"* Specific software or hardware platforms required for the system to function.

Include version details

"• Any supporting software or hardware for the system

Business and Quality Requirements for the Study
"* This can simply refer to contract or highlight key points as required by the state

the main project is at.

"* Description or list of purchaser supplied hardware or software and any proofing

test it may be subject to. Characteristics such as liability maintenance and
ownership of product or Intellectual Property Rights.

"* Purchaser responsibility such as support and assistance.

"* Specific business goals and quality requirements.

Findings and Recommendations

Management Summary and Conclusion

* Details of the major findings and the report's final recommendation

Tuesday 17 June (T202b) P - 2



Risks and Scope of Recommendations
* Details on any risks associated with the recommendations and an' limits to be

considered when reading the recommendations

Cost Benefit Analysis of Alternatives
"* Quantified details on each alternative, its cost and the cost for each associated

benefit.

"* Selection criteria for final recommendation.

Investigation Details

"* Description of how investigation was performed

"* Description or reference to other documentation about items developed during
investigation (e.g. prototypes, simulations)

"* Results from tests and documentation references

Abbreviations

References

Change History
Details the current and historic status of the document and any relevant
authorisations.

Tuesday 17 June (T202b) P - 3



Requirements Template Example

Submitted to: Amsterdam SEPG Tutorial

Submitted by: Mac Craigmyle
on behalf of Compita Limited
Scottish Software Partner Centre
Station Road
South Queensferry
EH30 9TG

Date:
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Scope and Objectives
To illustrate and define a standard format tor requirements specifications.

This template attempts to cover all of the topics that might appear in a requirements

specification. rhe intent of this is not that any one requirements specification may

contain all of the defined sections, but rather to pro% ide a framewiork that 1l1
requirements specifications can follow. Where a particular section would normally

be present but is not required in a particular specification, then the heading could be

included in the specification with an appropriate comment in the text follo%%ing e.g

Not Applicable.

Template

Scope
"* Identifies the project, custi-"tr, and other stakeholders

"* States intended readership

" Records assumptions and constraints

"* Change management details

"* When this is a subsystem of a wider system these details are given

"* References to associated documents (e.g. proposals, contracts, project numbers).

Component or System Description

A brief introduction to the component or system architecture that is covered by the
specification. This section should be brief, since it is included only to help the reader

quickly understand what is being specified.

A context diagram should be included to assist in positioning the proposed

component or system. All key interfaces should be illustrated.

Architecture Overview

Overview of architectural or relevant part of high-level design. This should only be

included when the purchaser has specifically requested a particular system
architecture e.g. client-server, or the purchaser has made it a requirement to define
part or all of the system architecture as part of the contract.

Purchaser Requirements
This section shall include those requirements that directly affect the purchaser's use

of the component or system. It is divided into two sections, functionality and
characteristics:

Tuesday 17 June (T202b) P - 2



0 the hilictlon1dhty1 of the component or system describes what it can do, e.g
print a report. All functions must be stated so they can be tested.

the cLharacteri~tItcS of the system provide those attributes of the system by
which its quality is described and evaluated. All characteristics will be
quantified and testable

Each paragraph (or group of paragraphs) should contain a reference tracing where the
requirement comes from. Each sentence or paragraph should be numbered; wherever
possible only one requirement should be defined per numbered item.

Each paragraph (or group of paragraphs) should indicate its importance, for example
by classifying it as one of:

"* Mandatory - Absolutely essential feature; product v% ill be cancelled if not
included.

" Required - Individual features are not essential, but together they affect the
viability of the product.

" Desired -Nice-to-have feature; one or more of these features could be omitted
without affecting the product viability.

Human Interface
I his section shall define the required menu structures, screen/window designs, report
layouts and other interfaces to operators and/or supervisors. At this stage, the
requirements may be broad or relate to existing standards or products.

Reference may be made to other specifications and standards.

Data Types
This section shall include a description of all of the system or application data types
that are available -" the purchaser, either by the use of applicatic'n deve.opment tools
or by the use of forms, displays, reports and printouts

Control Structures
This section shall detail the control structures for the system or application.

Application Development Environment
This section shall specify the components of the system that are available to the
customer for use in developing applications. It should contain at a minimum the data
types and languages or application generators that are available.

Hardware
This section shall detail any hardware requirements that exist because of a perceived
purchaser need.
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Software
This section shall detail any, software requirements that e\ist due to purchaser needs

If the purchaser is providing product to be interfaced to or incorporated into the
system or component being defined, then this should be clearly stated in the
requirements, and all assumptions and requirements documented. These
requirements may include some of the following:

"* Operating System

"* Database

"* Communications

"* Interfaces.

Purchaser-Related Characteristics

In most instances the customer will have specified few, if any of the following
characteristics. They should therefore be included either if they are a specific
strength or capability of the proposed system, or alternatively to put specific limits
on certain characteristics from the very beginning to avoid open-ended debates at
acceptance test. If some of these characteristics are not specified in this section, they
may 1e required to be specified under the company requirements section e.g. many'
characteristics have a direct bearing on the company's support costs once the system

is in use.

Pre-operational

"* Packaging

"* Installation

"* Configuration

Functionality

"* Suitability

"• Accuracy

"* Interoperability

"* Compliance - standards

"* Security

Reliability

"* Maturity

"* Fault tolerance

"* Recoverability

Usability

"* Understandability

"* Learnability

"* Operability

Tuesday 17 lune (T202b) P - 4



Efficiency

"* Time behaviour

"* Resource behaviour

Maintainability

"* Analysability

"* Changeabilty

"* Stability

"• Testability

Portability

"* Adaptability

"* Installability

"* Conformance

* Replaceability

Documentation

This section shall detail the requirements for the documentation that must be
available to the purchaser for the component or system.

Company Requirements
This section defines the requirements that are necessary to ensure that the system or
component meets the developer's busir.ess goals as opposed to the purchaser's
needs. Any conflicts in these needs must be resolved, either by obtaining a
concession from the purchaser or foregoing the development organisation's need.

In specifications which are distributed outside Disks, this section may be omitted
and placed in a separate document.

Business Requirements

Cost
This section could discuss the costs associated with the system being specified if not
detailed elsewhere. It could cross-reference the project plan for details and include
only a summary here.

These costs should include all development costs and possibly projected support
costs. If possible this section should also discuss any flexibility in the costs, and any
cut-off costs, beyond which the development would be stopped because it would no
longer be cost-effective to finish the system.
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Make/Buy

This section should discuss the criteria to decide whether this system or component
(or part thereof) would be more cost effectively bought-in or sub-contracted rather
than developed in-house e.g. commodity application, lack of experience, lack of
resources etc.

Relationship to future products

This section should cover the requirements placed on the system or component that
relate to its relationship to other products that are not yet developed e.g. to ensure
compatibility with future products and systems.

Scheduled ship date

This section should reference the plan or detail the projected shipment dates of the
system, including any interim releases or staged shipments that might be planned.
This section should also document any constraints or dependencies associated with

these shipment dates.

Support considerations

This section should discuss any special or unusual support considerations that this
system or component might require e.g. first time a JAVA system will be shipped to
the field.

Company Hardware Requirements

Hardware Functionality

This section should cover the required capabilities of the hardware that are required
by the company, but are not necessarily required or relevant to the purchaser e.g.
requirement for the hardware to support multiple operating systems, or must
support ethernet.

Hardware Characteristics

This section should cover the required characteristics of the hardware that are visible
to the company, but are not necessarily visible or relevant to the purchaser. At a
minimum this should include any requirements for diagnosis of the hardware.

Company Software Requirements

Software Functionality

This section should cover the required capabilities of the software that are required
by the company, but are not necessarily required or relevant to the purchaser e.g.
databases, operating systems, communications (remote access), diagnostics.

Software Characteristics

This section should cover the required characteristics of the software that are visible
to the company, but are not necessarily visible or relevant to the purchaser e.g.
reusability of code, packaging.
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Acceptance Criteria
This section should detail the outline acceptance criteria that will be used as the basis

for developing the validation (acceptance) test plan.

For requirements involving specific contracts, it may be replaced by a reference to
the acceptance criteria contained in the contract.

Glossary
A glossary of terms and definitions used in the requirements specification that might
not be known to the readership or open to misinterpretation. If a standard glossary is

available this might be referenced in the reference section and included with the
specification to any readers or reviewers of the specification.

Appendix A Traceability

Rev no. Requirement Design Implementation Test Re test

A 1.2.4 5.4.3 1.5.7.8 345 345c

T
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Process Improvement

Action Planning

(A Step By Step Tutorial)

John D. Vu
Associate Technical Fellow

Software Engineering
Research & Technology
The Boeing Company

The Boeing Company •

Agenda

Introduction

After the Assessment

Step by step in the Establishing Phase
Step by step in the Acting Phase
Step by step in the Leveraging Phase

Lessons Learned

Discussion

The Boeing Company

a 102
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Objectives

To provide guidance to an organization that has
completed an assessment and needs a plan of action.

To provide step by step guidance on how to establish
an action plan successfully.

To discuss lessons learned from software process
improvement.

The Boeing Company

0.,, V., 3

Process Improvement Approach

Improvement Direction
Strategic Business Vision

(Goals, Expectations)

Process Improvement
(Data, Activities)

Improvement Actions

The Boeing Company I .
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Five Principles Of Process Improvement

1) Improvement direction must start at the top.

2) Everyone must be involved in the improvement
process.

3) Effective improvement requires knowledge of-
current process.

4) Improvement is continuous.

5) Improvement requires investment.

The Boeing Company Ihk

Implementation Differences

*'A0
Aw Orgnizaton Oraniaton rgnizj.~ onon o°ooI a°C n n

There is not one right way to implement process
improvement.

Process improvement does not mean the same to
all organizations.

Some organizations have different implementations
of process improvement that may be considered better.

The Boeing Company

Tuesday 17 June (T202c) S-3



The IDEAL Model sm

The Boeing Company

Diagnosing Phase

.... Project Z practice

The Boeing Company
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After the Assessment

Many organizations:

- Stalled after an assessment
- Do not have an action planJ

* Failed to implement any improvement task

- Failed to realize the benefit of process improvement

The Boeing Company

Step by Step in "Establishing" Phase

• Business Strategy & Assessment Develop Process Ip

Recommendations

and AuthoileRsucs Maue erc

Working Groups Improvement Act os

of Action Plans to Organization Deployment of Action Plans

Establish Progress Monitoing Mechanism

The Boeing Company

e 10
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Review Business Strategy

Assssmnt eam Identify Organization Organization

Capability Maturity Level should
not be the only business goal

The Boeing Company I

Develop Process Improvement Action Plan

The BoeilaCnmian
-o ~ 12

Asuessman Pro7s Jue 1'02t

Reconnendaions6
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Ak on Plan - Overview

1) Strategic plan (3-5 year plan):
Defines goals & objectives for process Improvement
Defines the infrastructure for process improvement
Establishes the master schedule

2) Tactical plan (1 year plan):
Identifies the action items to be deployed in a Key Process Area
Establishes srhedule for a Key Process Area
Documents the lessons learned for a Key Process Area

3) Operational plan (1- 3 month plan):
Describes the new practice or technology to be developed
Identifies deliverable(s)
Identifies education & training requirements
Identifies measurement(s)
Establishes the project schedule

The Boeing Company
W D. v. 3

Action Plan Templates
An Action Plan is a formal, written response to the assessment and the
"Roadmap" for improvement.

An Action Plan is a set of plans consisting of
a high level strateqic plan, a tactical plan for each KPA,
and an operational plan for each action task.

Tci Operational Plan # 1
Tactical Plan # 1Icp

Scope
Purpose Description
Goals Deliverable
Description Training
List of tasks Schedule
Schedule Metrics
Measurement & Metrics
Lesson learned

The Boeing Company
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Example Of A Typical Strategic Plan

Table of Content

1.0 Organization commitment
2.0 Organization responsibilities
3.0 Scope
4.0 Vision
5.0 Mission
6.0 Values
7.0 Purpose
8.0 Goals & Objectives
9.0 Approach

10.0 Charter
11.0 SEPG members list
12.0 Other related documents (Policies I directions)

The Boeing Company "MuI

Example Of A Typical Strategic Plan - 1

1.0 Organization Commitment:
The ABC organization formally commits to continuous process
improvement using the Software Engineering Institute's (SEI)
Capability Maturity Model (CMM) and all relevant key process areas.
Process improvements shall be verified through a formal assessment
process (i.e. CBA/IPI) and the review of improvement data by
management.

2.0 Responsibilities:
The responsibility for administering the process improvement resides
with the ABC organization's Software Engineering Process Group
(SEPG), which is hereby empowered to ensure that the commitments
above are implemented. The SEPG also is reponsible for establishing
the long term goals for process improvement in alignment with the
company business goals and objectives.

The Boeing Company
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Example Of A Typical Strategic Plan - 2

3.0 Scope:
The following business / applications / units / programs / projects
have been subject to an assessment and will be held accountable
for implementing process improvement according to this plan

4.0 Vision:
To be a process managed organization that is highly valued
by our customers

5.0 Mission:
To become a process managed organization by continuously
improving all of our processes to satisfy our customers

The Boeing Company

Example Of A Typical Strategic Plan - 3

6.0 Values:
People: We will improve our people skills and knowledge, treat them
fairly, and pro-actively recognize their contribution to the company

Teamwork: We build trust and teamwork with open, candid communication
throughout the organization. We will share technologies, best practices,
and team with our suppliers and customers

Performance: We encourage high expectations and strive to be the best
support and services organization to our customers

Innovation: We accept change as the rule, not the exception, and drive it by
encouraging creativity and striving for technical leadership

7.0 Purpose:
We are making these improvements to strengthen our position in a global
marketplace that increasingly values quality..."

The Boeing Company

Tuesday 17 June (T2O2c) 5-9



John Vu, Boeing Process Improvement Action Planning

Example Of A Typical Strategic Plan - 4

8.0 Goals & Objectives:
- Improve productivity by 35%
- Reduce cycle time by 25%
- Decrease service cost by 10%
- Reduce software defect by 40%
- Increase pre-release defect detection by 20%
- Increase test coverage by 45% by the end of next fiscal year
- Increase our organization's software capability maturity to level 3

9.0 Approach:
We intend to accomplish this incrementally, with an average of two
specific major improvement efforts per fiscal year.

We will spend approximately 5% of our annual budget on improvement
efforts.

The Boeing Company

Example Of A Typical Strategic Plan - 5

10.0 Charter of the SEPG

(Insert the charter of the SEPG)

11.0 SEPG Membership List

11.1 Full time
11.2 Part time
11. 3 Team member selection criteria
11.4 Rotation schedule

12.0 Related Documents

12.1 Company Policies/Directions
12.2 Other initiatives related to process improvement
12.3 Other SEPGs documents

The Boeing Company

Te a 7 e(r0 )-20
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two Vu, Boeing Process Improvement Action Planning

V

Example of a Typical SPI Infratructure

Set policy

Steering Committee Provide direction

(Sponsor, Managers, Customers) Provide resources
Promote improvement

Coordinate SPI activitiesLS oftware Engineering Process Group Track progress
(Project Managers, Senior Engineers) Collect "Best practices"

Measure improvement

£ i Process Improvement Working Groups Implement action tasks
Measure changes(Engineers, Practitioners, etc.) Report progress

The Boeing Company

Example of a Typical Master Schedule

Priority Tactical plan Year # 1 Year # 2 Year # 3 Year #4 Year # 5

1 Plan # 1 _ _

2 Plan # 2

3 Plan#3 _ _ 3.

4 Plan # 4

5 Planr#5 5

The strategic master schedule Is rolled up from a tactical schedule

The Boeing Company ,.. • IEEE !

- a,.22
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Example Of A Typical Tactical Plan

Table of Content

1.0 Purpose
2.0 Goals
3.0 Measurements & Metrics
4.0 List of Tasks
5.0 Status & Monitoring Mechanism
6.0 Roles & Responsibilities
7.0 Deployment Approach
8.0 Schedule
9.0 Lessons Learned

The Boeing Company
VR . 23

Example Of A Typical Tactical Plan - I

1.0 Purpose:
To establish a SQA process to review and inspect software
products and processes to ensure compliance .....

2.0 Goals & Objectives:
Goals: (insert the SQA goals from CMM)
Objectives: Reduce non-compliance issues 25% by 199X

3.0 Measurements & Metrics:
Number of SQA review
Number of defects identified during SQA review
Number of action items resulting from SQA review etc.

The Boeing Company

Td1uT2-24
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John Vu, Boeng Procss Imyro~veaaat Act-o Pimuting

II

Exi le Of A Typical Tactical Plan - 2

4.0 List o, , asks:
1) Define a SQA review process
2) Define a SQA checklist
3) Revise current SQA procedure in OSSP
4) Provide training for new SQA personnel
5) Define a SQA plan template
6) Define criteria to conduct a quality probe audit

5.0 Status & Reporting Mechanism:
These tasks will be tracked monthly (status on milestone or deployment
phase completion) by organizational management and SEPG.

6.0 Roles & Responsibilities:
The process owner of this plan is XXXX, who is responsible for the
deployment of all activities within this plan. He (she) will coordinate with
the deployment projects for status . 'te the deployment activities,
and recommend them for instituf across the organization.

The Boeing Company hu

Example Of A Typical Tactical Plan - 3

7.0 Deployment approach:
All activities within this plan shall follow the deployment process
(Define, Pilot, Refine, Institutionalize)

8.0 Schedule:
Tactical Schedule & Milestones - rolled up from operational schedule

9.0 Lessons learned:
Will be added at completion of plan
(Compilation of lessons learned in deployment project)

The Boeing Company "

T?2
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Example Of A Typical Tactical Plan Schedule

Pk•rilty Action tusks Month 0 Month 92 Moneh 93 Mofh8 3 Month f4 Month # n

1 Task # I

2 Task#2 _ _2

3 Task # 3

4 Task # 4

5 Task # 5

6 Task # 6

7 Task # 7

A tactical master schedule is rolled up from an operational schedule

The Boeing Company

Z7

Example Of A Typical Operational Plan

Table of Content

1.0 Statement Of Work I Requirements
2.0 Goals & Objectives
3.0 Task Breakdown Structures
4.0 Deliverables
5.0 Measurements & Metrics
6.0 Status reporting
7.0 Deployment approach
8.0 Schedule
9.0 Project Lessons Learned

Operation plan Is a project plan of an acontsk

The Boeing Company
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Example Of A Typical Operational Plan - 1

1.0 Statement Of Work:
To establish a process to review and inspect software
development to reduce product defects

2.0 Goals & Objectives:
Reduce post-released defect 20% in a year

3.0 Task Breakdown Structure:
Define a software review process (est. 40 hrs)
Pilot review process in 3 projects (est. 120 hrs)
Revise review process based on pilot results (est. 40 hrs)
Provide training on new review process (est. 120 hrs)
Institutionalize review process across organization (est. 3 mo)

4.0 Task Deliverables:
Guideline to conduct software review
Software review checklist
Training material for software review

The Boeing Company

Example Of A Typical Operational Plan - 2

5.0 Measurements & Metrics
Number of defects / action items identified during reviews

9 6.0 Status & Reporting Mechanism
These milestones will be tracked monthly by project manager ...

7.0 Deployment approach
All activities within this plan shall follow the deployment phases
(Define, Pilot, Refine, Institutionalize) each phase shall not
last more than 3 months ....

8.0 Schedule:
Schedule & Milestones chart

9.0 Lessons learned:
Will be added at completion of project

The Boeing Company h
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How Realistic Is One Year?

Constraints:
- Availability of resources for process improvement

- Availability of the right skills.
- Process engineers are scarce
- Good planners / estimators are scarce
- External consultants are expensive

- Training

There are many "low hanging fruit" or instant solutions to be
implemented in the plan.

Plans should be aggressive but achievable.
Get started and keep the pressure on.

The Boeing Company

Establish Baseline Measurement

The Boeng Com assessmentEEI
Oraizto TemOraizto
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Establish Measurements & Metrics

itPy esreorntizoe: ADevelo Measurement APlan auemn

improvement Actions Plan & Authmon Resources Plnl rwz

Provide Metric$

Analyze Data & Obtain Fe~aedba.ck 'Mesrmn

The Boeing CompanY E bIh m

Measurement & Maturity Levels

Project Product Process Continuous
Focus Focus Focus Improvement

Optimizing (5) Q 0 0 0

Managed (4) 0 0 0

Defined (3) Q 0

Repeatable (2) Q
Initial (1) 0)

The Boeing ComnpanY ~E ~ EI

Tuesday 17 june 
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Example Of A Typical Metric Definitions

Defect rate =Defects I product size

Cycle time =Elapse time to complete a process

Efficiency= Product size I work effort

Cost performance = Total project cost / product size

Schedule = Total on time schedule ITotal schedule

The Boeing Company .ig~puIsb

Metrics Life Cycle

TDnBefine COrganizto
Meaureen & etic
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Prioritize Improvement Action

Select improvement task where the managers and users can be
expected to cooperate in the improvement effort.

Balances projects in the Tactical Plan so that at least half:
- Have the potential to realize significant measurable improvements
- Involve most practitioners in organization
- Involve collaboration between different parts of the organization

Customer participation Is essential.

The Boeing Company

37I

A Common Mistake

Task: Develop a well-defined, standardized process for X.

Notion: A detailed process, when followed, will result in
0 quality product.

Problem: At level 1:

- There is little time to adhere to a defined process.
- A well defined process is too complex and provides too

much Information to be absorbed in a chaotic
environment

- Standardizing without piloting violates deployment rules
and results in a sub-optimized solution

Result: The standardized process is often Ignored.

The Boeing Company M
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Lessons Learned

Always use a pre-defined template for an action plan.

Translating assessment recommendations into a set of small tasks,
with each of the tasks not taking more than 3 months to complete.

Use Work Breakdown Structure to breakdown tasks.

Action planning activities should NOT take more than 1- 2 weeks.

Establish Measurement & Metric baseline ASAP.

Focus on action.

Action plan should be updated / revised when necessary.

The Boeing Companyal
a 39

The "Acting" Phase

Perfor Software Training & Ekicalion
Process Aeseessmef

ImroVe 
Process

Dmop Actio Plan SOiutof Solubtio So1.o SoluIon

The Boeing Company
a V. 40
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Step by step in "Acting" Activities

C rDefine Solution o
S~Measure Proces

Delymn Rulesen

Pilot Solution I

Eachphase mustibe omplete Feedback on
Allefa e delutivImplementatson Issues

A sVerdy Improvement a Conjuct TrainingAgainst Metric Baseline Ion New ,Solution

e rain lanInstitutionaze Soluon

A Coordinate & Manage Improvement Program Monitor Progress

The Boeing Company
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Deployment Rulest
All tasks Must follow deployment phase

(Define., Pilot, Refine, Institutionalize).

Each phase must be completed within 3 months.

All tasks must have deliverable(s).

All tasks must be implemented as a project with project plan
(Operational plan).

All tasks must have roles and responsibilities clearly defined in
the plan.

All tasks are subject to review and monitoring.

No more than 2 to 3 tasks should be deployed at the same time.

The Boeing Company"
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Jioe Vu, Boeing Process Improvement Action Planning

Some Questions To Consider

1) What problem is this improvement task intended to solve?

2) How does this improvement task solve the problem?

3) What are the measurable benefits of this improvement task?

4) What are the costs of developing this improvement task?

5) How similar or different is this task from the current process?

6) Is this the right time to implement this task? Can it be used now?

7) What are the possible consequences of using the result of this task?

The Boeing Company

J V. 43

Common Errors

Selecting a task no one is interested in.

Selecting a desired solution instead of a process.

Selecting a process in transition.

Selecting a system to study, instead of a process.

Selecting a task not based on assessment findings.

Lessons learned:
The First 3 months: Form working group or process action team
The Next 3 months: Decide what to do
The 3 months after: Argue on deliverables
The last 3 months: Cancel project

The Boeing Company
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John Vu, Boemg Process Inmprovement Action PLanning

Improper Expectations

Time frame
- Don't expect "instant" improvement
- Expect solid measurable results in 2 - 3 years, not sooner
- Some expectation can still be met by "low hanging fruit"

Effort
- Realize the improvement working team needs time for learning
- Dont overload the improvement working team
- Everybody must participate in the improvement working team

Bad assumptions
- Our existing improvement efforts are the right ones & have priority

since they are already started
- Improvement is easy once we have a action plan

The Boeing Company

Institutionalization

"The building of infrastructure and culture that support methods,
practices, and procedures so that they are the on-going way of
doing business, even after those who originally defined them
are gone".

"That's the way we do thing around here".

A Process must be:

Defined
Documented
Practiced
Measured
Verified
Maintained
Continuously Improved

The Boeing Company "IE
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How To Document Your Processes ?

Document only processes that help solve key problem

Resist the temptation to document everything

Only document high level overview processes ("WHAT" not "HOW")

Large documentation effort overwhelms organization

Limit document to a few pages

Increasing level of details only when needed

Processes must be used and measured

Promote the evolution of useful processes

The Boeing Company

&O vI,47

Lessons Learned - 1

Not all deployments are successful but valuable lessons can be learned:

- Leam by doing - start with something simple to gain momentum

- Do not take on too much too soon - start with a few improvements

- Practice skills on yourself first

- Don' t do everything yourself - share your work but
learned how to do it

- Do not develop an "Ivory tower" with a selected elite improvement
team. The team must consist of people from projects since
everybody must participate and "buy-in"

The Boeing Company

Te. V1 48
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John Va, BoSing Process Improveement Action Pluming

Lessons Learned - 2
Software process improvement provides measurable
return on Investment - only when measured

Typical return on investment is between 5:1 to 8:1

Improvement means different things to different
organizations

What are your business goals ?
How do you measure progress ?
Have you looked at the bottom line ?

Software process improvement is a long-term effort:
2 to 4 years to go from level I to 2
2 to 3 years to go from level 2 to 3

The Boeing Company Vi x % m

49

Lessons Learned - 3

Most process improvement efforts failed because:

"" Lack of Commitment from management

"* Lack of skills to do process improvement

"* Lack of understanding of the CMM

"* Form "committee" instead of "working group"

"* Lack of monitoring mechanisms and metrics

The Boeing Company
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To Ensure Success - 1

1) Keep solution simple, small steps at a time

2) Focus on assessment findings

3) Process Improvement is the goal, not the maturity level

4) Management must support improvement

5) Manage process improvement as a project

The Boeing Company

To Ensure Success - 2

During process improvement managers must:

"* Meet regularly with working groups
"* Insist that they follow deployment rules
"• Insist that they follow process improvement

phases (Define, Pilot, Refine, Institutionalize)
"* Track progress and report status
"* Not hurry trying to automate the improved process

Communicate, Communicate, Communicate

The Boeing Company I
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To Ensure Success - 3

For every tool introduced:

1) The problem must be understood
2) A solution must be developed (Method I Process)
3) The solution must be practiced
4) The solution must be measured, and then
5) Opportunities must be identified for automation

(Jumping to step 5 will delay steps 1,2,3,4)

The Boeing Company

Track & Monitor Improvement Actions

Action Rtms Action Rtms Action Nrms Action itRs Action item In
Identified In Define phse In Pilot Phase In Revise Phase Institutionalize

In Action Plan Phase
Action task should be tracked monthly

The Boeing Company
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Step by step in "Leveraging" Phase

Document IrpoimwmtAcv

Update Process Update Orgafnizabofl
G moIpro j• int an Policies. Procedures, Plans, etc.

F Set Goals for Next Cycle Renew Sponsorshiip

The Boeing Company

Lessons Learned

Improvement data needed to be analyzed for improvement
benefit and help set goals for next improvement cycle.

Organization documents need to be updated when new
practices I process has been institutionalized.

Lessons learned need to be documented in tactical plan
and shared across organization.

Nothing more convincing than having the right data.

Celebrate success and share lessons leaned.

Communicate, communicate, communicate.

The Boeing Company
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Cost of Implementation Failure *
Each time an Improvement effo~t fails to achieve its stated
objectives, It Incurs bot short-term and long-term costs

Short Term Long Term
Wasted resources:

".Money
Direct • rime Business strategies

"* People not accomplished
Business goal is not
achieved

"• Lower confidence in
"• Morale suffers leadership

Indirect - Resistance to change
"* Job security threatened increase

"* Ne'd change more likely
to fad

Ad~d *6m NAA maw"

The Boeing Company

Time Required
Intating Eftabloohini

Diagnosing Acting Leveaging

Initiating: Plan for process Improvement efforts (1 to 2 weeks)

Diagnosing: Identify current software processes maturity, strengths and
weaknesses, and establish baseline for process Improvement (1 to 2 weeks)

Establishing: Trnslate assessment findings and recommendations into
an action plan for process Improvement (1 to 2 weeks)

Acting: Execute, monitor, and evaluate Improvement activites as identified
in action plan (12 to 16 months prior to re-assessment)

Leveraging: Revise plan, document lessons learned, minsure Improvements
renew sponsorship, Institutionalize practices (2 to 4 weeks)

The losing Company No
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Is Your Organization Ready To Change ?

Unified W -010 -,0 0-, -- u

Chaos -- m + ,Of -,-.-

Tug-of-War • 4-

Full-Scale War • 4-

If your organization Is not ready to change, do not assess

The Boeing Company ,, m m

Key Success Factors

Management Commitment

Resources for Process Improvement

Ability, Skills, Knowledge

Measurements and Metrics

Monitoring Mechanism

Training (formal and informal)

Customer Participation

The Boeing Company
-OW

GINe
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Questions & Answers

The Boeing Company

Conclusion

Make it happen!V
The Boeing Company 4 J

~ S. •62
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ISPI
* UIt Ld4I

IspI

Or Level 2 Project Management

"European
Software Engineering

Process Group
Conference

Amsterdam - June 17 1997
Tim Kasse & Peter Leeson

Institute for Software Process Improvement Inc.
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Management for Pro.lct Leadews

Agenda

"* Who is ISPI?
"* Introduction

"* Accepting the Project

"* Planning the Project

"* Managing the Project
"* Closing the Project

"* Conclusions

ISPI Background

Institute for Software Process Improvement Inc. (ISPI)
* Founded in 1991 by Tim Kasse and Jeff Perdue

e Incorporated in 1996

Spin-off of the Software Engineering Institute's Process
Program

ISPI is an international, full service, process
improvement consulting company, assisting
organizations in implementing process improvements
that support their Business Objectives

1 is Insmute for Safiwa Process Imrvemnt, Inc. v.e.. on. . VC ProJk gmTutor 4
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Managemes for Proetl Leaders

ISPI Background - 2

ISPI's process improvement consulting services include:
"* Process improvement implementation support
"* Action planning guidance and support
"* Process improvement related training
"* Assessments and Evaluations
"* Process improvement awareness and expectation setting

ISPI's Ongoing Relationship 0

with the SEI

". Ten members of the ISPI team are authorized to conduct CBA
IPIs

"* ISPI has a CRADA to teach the SEI's Introduction to the CMM
course world wide

"* ISPI is one of two vendors to have a CRADA with the SEI to
teach the Software Capability Evaluation course

"* Six members of the ISPI team have completed SCE Lead 0
Evaluator training at the SEI

"* ISPI works with and advises the SEI on improvements to the
CMM through Jeff Perdue, who is a CMM Advisory Board
member

" Jeff Perdue is a part-time Visiting Scientist at the SEI to help
develop CMM version 2.0

01It" fnsft&lt (Of Uffiari Proces 1mprovmn, Inc. i~rsTon 01.0.- FrO~U m tr.11
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M~anagement lor Project Leaders

1itr ISPI Clients

"* AEG e Israel Aircraft Industries
"* Alcatel Aisthom 9 Liberty Mutual
"* American Management * Martin Marietta

Systems * Microtec Research Inc.
is Bell South 9 Motorola
"* Carnegie Mellon Research e Naval Air Warfare Center

Institute (China Lake)
"* Center for Information 9 Naval Air Warfare Center

Management (Point Mugu)
"* Citibank International * Nokia
"* Digital Equipment Corporation * NYNEX
"* Eastman Kodak * Oerlikon Aerospace
"* EDS UK e SEMATECH
"* Ericsson * Siemens AG
"* Hewlett Packard e Software Engineering
"* lberdrola Institute
"* Iberia Airlines * Software Technology Inc.
"* IBM Spain e Sterling Software
"* ING Groep * Thomson CSF

0 MeS Institute r& Softwares Process Improventent. Unc. vnikmo IWO -Proi~ggMtTtitr7'

ISPr Assessment Method Evolution

Boot6 IstrapuAsesmn ISo Software ProcessImoemn.ncvron1. Poftmot 8

Siemensen Asrsessmenteder
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Agenda

* Who is ISPI?

* Introduction
"* Accepting the Project a

"* Planning the Project
"* Managing the Project

"* Closing the Project

"* Conclusions

version .

ISM• What is a Project?

A set of related activities intended to accomplish specific
objectives for a given customer

A one-shot, time limited, goal-directed, major undertaking,
requiring the commitment of varied skills and resources.

> Project Management Institute

Examples:
"* Write a Requirements Specification
"* Develop and Install a complete Traffic Control System for

Alcacity

0 1996 Institute for Software Process Improvmenot, Inc. version Dib . Pro]lV ntTutor - 0
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What is project management?

Establishing ano maintaining an environment that gets the
work done.

SIt"O Institute for Software Process• I0•ter•i I.. . .. - --IWt-•o 4tTir -11,

IsPI Project Interfaces

SCustomer

Management Project Manager *anagement

Configuration

Management

0 1990 Institute for Software Process lmprovement, Inc. version Dl.0 - ProijlgntTutor. 12
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Project Control System

Custome"r

Requirements, ProJEct t rror Reports,
hanges, Management C hange Requests

RoWork

Status Assignments
Reports

STechnical
TechicalIntermediate

Development Developmniast
Draft Products
Products

Reject Quality
-l Maaeent

Accepted
Products

Standards 
P

and Configuration Products

Procedures Management -----

P Agenda

* Who is ISPI?

* Introduction

* Accepting the Project
* Planning the Project

* Managing the Project
* Closing the Project
* Conclusions

(t 195 Instttute for Softwim Process Improvement. Inc. version Df. -PraoRgstlrufor -t14
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Accepting the Project

Defining the Customer

0 1W61nodolabT ~Proc~isTiirwlft Inc. - ~*

_s__ Who are the Customers?

"* Internal
- Marketing
- Product Manager
- Systems
- Testing
- Sales

- Another development unit in a prime contractor role
"* External

- CustomerlPurchaser
- End user

* Usually there are multiple "customers"
* Sometimes it is unclear who the customer is

0 1H Institute for Software Process Improvirmnt, Inc. version Df.0 - PromgmntTutor- i6
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AcAccepting the Project

Defining the Requirements

C ION T hdhl Insif6• f i ci~•-s- l ov c . -O-. -

p Project Requirements Functions

"* Elicitation, analysis, and specification of requirements
* For requirements changes

- Perform an impact analysis to resolve issues before the
requirements changes are approved for implementation and
scheduling

- Change the following to remain consistent:
"> Affected software plans
"> Work products
"> Project activities

"* Verification and Validation
- Verification - Are we doing the right job? Did we understand

the requirements correctly?
- Validation - Are we doing the job right? Does the product

correspond to the requirements?

1 0io Institute for Softww. Process (mprovimnot, Inc. .eri.onD• -.Pro7MgitTufir n'is
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Requirements in the
JSW Development Life Cycle

ReRequirements
Changes

RequirnentsAcceptance

R equirements tTest

Preliminary

DealdDesign 

Ui

7,in

S~Purpose of Requirements
, • . Engineering

Produce requirements specifications with sufficient detail and
clarity:

* So that the developed system meets the customer's needs

& So that it can be verified that the system meets the
customer's needs

0 1014 I nsdute for Software Process Imprvne Inc. . .mian OtO - Prologmtrutor .20
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Systems and Software Requirements

First and foremost - Requirements are Requirements
"* That is, all requirements are indistinguishable (as to whether

they are hardware, software, etc.) until systems analysis and
design have been performed

"* They should describe behavior and not implementation

"* Most requirements can be satisfied with hardware, software,
and/or peopleware - this is a design decision

Software requirements are system requirements which have
been allocated to software

0 IN Im"" for 5oAsievrocess m --. ---.-- -. iision-i• O - iPiirUmnT-utor-f

f 00r Systems and Software Requirements I•==-2

Often, the allocation - which is a design decision - will
produce additional requirements, called derived requirements
"* Interface requirements
"* Cross-checking requirements - i.e., using software to check

hardware functions
"* Design decisions may require additional supporting

requirements
"* "Build versus Buy" -- choosing to use third-party software or

standard components

1 t946 Institute for Software Process Improvement, Inc. version O1.0 - PNojigmntTutor -22
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~ Requirements Information
Supplied by the Customer

"* Systemns Objectives and * Data and communication
Overview protocol*

"* Functionality * Project Management
"* Functional constraints * Priority
"* Design constraints * Quality Assurance

~ k1ndutrNfti. os. nprviw~.Inc. V&SeonA P~~iuo

Requirements Information
le- Produced by Analysis

eSystem Model
eFeasibility
*Cost Benefit Analysis

9 Risk

0 it% Institute for Software Process Imprormensn inc. vrson~. 01.0 - PrcftrntTutor -24
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Information Supplied by the
0 Organization or Project

Quality Factors
"* Maintainability
"* Reliability
"* Portability
"* Safety
"* Usability

Performance requirements

Hardware requirements

Resource requirements

0 1"$ Jiulffli Tor Sliwan Pra]oý liniuiiic7 29

P Accepting the Project

Defining the System

0 1"S Insltute for Software Process Improvemwn, Inc. version D1.0 - Projftltutor .26
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Systems Objectives 9

Reason for the system
e Why is it being built?

- for Research and Development
- for a specific customer
- to meet existing market needs/requirements
- to meet anticipated market needs/requirements
- to drive the market
- to upgrade an existing system to newer technology

* What is the problem it is trying to solve?
- a known problem
- an anticipated problem (e.g., loss of maintenance/production

support for existing technology)

Describe the problems to be solved, not the solution

PvmroawuE • V

S Systems Overview

The overview describes the interactions between the system
and its environment

"* Other systems with which it must interface

"* Protocols it must use to interface with them

"* Who its users are and in what manner they will use it (e.g., a
single system may have several users it must support in
different ways after it has been delivered: end users,
maintainers, administrators, operators, auditors/reviewers...)

"* Expected change in its environment over its lifetime

© 1M% Institute for Software Process Improvemst, Inc. version DM.0 - ProJigmIT'torr. 25
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- Functionality

Statements describing:
"* Functional structure
"* Externally observable behavior
"* Internal behavior needed to support the external behavior

(Derived Requirements)

•-sPI Functional Behaviors

"* Modes and controls

"* Start-up/shut-down
"* Normal mode operation

"* Failure mode operation
"* Recovery and fall-back
"* Built-in tests

©~ 19H Institute fo o er .• Proc.,, Impovo [niiI c.- ... ... ........... e DU .p,•,- il i
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Functional Constraints

"* Performance
"* Efficiency
"* Response times
"* Capacities
"* Safety
"* Security

"* Quality issues
"* Reliability

0f IM Iiudflut.1oir Soflware Pvucams InprovirisInia4 c.- i t5 U Ti 3

k Design Constraints

"* Development standards
"* Libraries
"* Operating Environment:

- System compatibility
- Interaction with existing systems (hardware andlor software)
- Hardware
- Operating system

"* Only include in requirements when essential to customer
satisfaction

0 99i6 Institute fw Software Process lqioveomni, Inc. version D1.0 - ProlEgmtTutor. 32
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Accepting the Project

IN IDefining the Project

ispM Feasibility

Does a viable effective solution exist?

Types of feasibility

"* Technical - software can be developed with current
technology

"* Operational - can the software be developed within 0
environmental and/or performance constraints

"* Economic - considers developmental costs, operational
costs, and benefits

"* People - availability of people with the necessary skills

D it Institute for Saofiwec Process Inprovennt, Inc. . version D0.10. ProjMgmtTutor - 34
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Cost/Benefit Analysis

Analyze both quantifiable and non-quantifiable costs and

benefits

For each alternative, the estimates include:

"* Development costs
"* Operating costs
"* Estimated benefits

0 i9W Institute for Software Process Improveiment Inc. . .. . . von-•.O.U iifTto--

P Risk

"* Potential risks should be
identified and assessed

- Cost, schedule, technical,
dependency on outside
factors

- Assessed for level of ocu
importance and likelihood C Area
of occurrence o

"* Managing risk s
- Focus on higher 0

importance and most
likelihood of .ccurrence

- Reduce the likelihood of
occurrence, or reduce
importance (e.g., with
redundancy, fall-back, Probability
back-up)

- Create contingency plans
to minimize the damage

0 1•N9 Institute for Software Process Improvement, Inc. version D1.0 - ProjMgntTutor - 36
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iA Agenda

"* Who is ISPI?
"* Introduction
"* Accepting the Project

"* Planning the Project
"* Managing the Project
"* Closing the Project
"* Conclusions

- nt for so"nw* Froce" wovw K. kit. veiuon [".0 - Proafgim oi --r

_ _Planning the Project

Project Roles that need to be filled

@ 17 fue 1 nstWt0uh S1I9r- cag. 1n c §¶ . -ojU~iiTU r - U
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Project Manager Roles

TaskT Goals Relationship
"* Direct

"* Objectives * Reinforce

"* Checkpoints * Infor
"* Activities * Vitalize
"* Relationships * Empower
"* Time estimates * Risk
" Schedule

Alan Randolph and Barry Posner,
Effective Project Planning and Minagpement

0 It•6ITn.Itifie 5oIawamproc " inVrwTm t -iic- Tutor-. "

Role of the Customer

The Customer is the Individual or Organization responsible
for accepting the product and authorizing payment to the
developing Organization.

* # linstitute for softýe proceis irm e Inc.. ver s im U - Pr p Tutor 40
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! Role of Customer Representative

"* Advantage of an Internal customer representative:
- Can defend the interest of many customers (e.g., generic

developments)
- Necessary in an organization that has not learned to Interact

positively with the customer
"* Define and Approve Requirements
"* Provide Support and Information
e Request Changes
e Accept the End Product
e Provide Feedback
* Participate In Project Reviews

*• •tl ~leo- • 1 •-i ven-.1., D1.o. ProjPntTuIf. 41'

Role of Quality Manager

Ensure the required level of quality is built into all product
items by identifying and managing the risks to the project
objectives:
"* Ensuring the requirements specification contains quality

requirements
"* Planning the quality activities
"* Involvement with all phases and activities of project
"* Measuring conformance to standards and procedures
"* Report and seek resolution of issues at the appropriate level

Tuesday 17 June (T2' d) S-21



Role of Configuration Management

Establish and maintain the integrity of the products of the
software project throughout the project's software life cycle:
"* Identify Configuration Items
"* Define Baselines
"* Manage or control changes to Baselines and Configuration

Items
"* Provide status information about baselined configuration

items
"* Audit the existing system against the requirements
"* Ensure Requirements Traceability
"* Ensure the reliability of a milestone (in conjunction with

quality manager)

ISP' Role of Management

Define long term strategic interests, and ensure that the
projects being developed conform to them:
"* Provide policies
"* Monitor overall status

- Schedule
- Costs
- Risk

"* Provide resources as appropriate
"* Approve at critical points
"* Ensure correct decisions are made

©91 InhIn•, for Sgoffwa • IProesI enw Inc. . .W.o lif f iProJWgnWIrutoi 44
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Project Factors

The project manager is responsible for planning and
managing:
* Scope
* Resources

* Time
* Cost
e Risk
* Quality

* -WSi l vS e Process Imveovrsbioc smnlon 01.0- ProJUU(Tuur. -45

Planning the Project

The Project Management Lifecycle
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A Project Management Cycle

Plan

Act Do

Check

Why Plan?

"* To eliminate or reduce redundancy
"* To improve efficiency of the operation
"* To obtain a better understanding of the objectives
"* To provide a basis for monitoring and controlling work

-Harold Kurznor: Project Mmnamenwt a Systwn Appwoach to
PlannInz Scheduling, and Controlling

0 IM6 Irnadbts for Sofiwism Procrn I.Woovmuwnwi Fuic. vri~,on i- DI. P Eqwwwr~ldr- 49
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I

SElements of Planning

Planning a project considers the following:
" Goals
"* Work
"* Resources
"* Estimates
* Schedule
"* Risk
"* Budget

C filinihhe -i'im ,ic•i.................... . . a p1.o. P, q pgnyu•.IW

Software Development
Planning Cycle

• N I__

Negotiated Do pos
Req's Re~is

Size Etnt
Estimate "

• t.

Program2 -D.elop
Porm e S~hed..l No

Mo~litts ar
Machir Protctd Does Schedeic

Tim Sc~Ul Meet NmVd

y Dece.Ip al f
Pr ducts I- a ouc

Actual
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W Iterative Nature of Planning

Goal Statement
Budget Wo'•'rk"

Budge tEmstimates;

Risks I

A Schedule
Resources

Project
Baseline

C tU h • •a lw taW6iams Ir cs hipoum iIX7ic. -- - vEabb6 Dli - WprquITm'mr. I?

Planning the Project

Choosing a Software Development Lifecyclei

Tuesday 17 June ('202w, S-26
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V

Commonly Accepted Life Cycles

"* Waterfall Model
"* Overlapping Waterfall Model
"* V-Model
"* Spiral Model
"* Evolutionary Model

Mtu Ta5l $a bi Monroe NiiiiRRWvsumi Mc- uiDi-wdrow.

"The "V" Life Cycle 
4

A sample traditional approach to Software
Development Lifecycles

0 1gg h f1r humwiu• .. . ... . ......... -hSf.-27 P d
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",V" Life Cycle

Projecty - - - - - - - - - - t

Initation Tat

Requireu.siAwpamc
Sp.ciflcetuaa - - - - - - - Ta

Arebtlectural - - - - Infegraiea
Desga Tat

D.eb I --"groX& i

* O tl l • iull Ili vseuoa 01.5- PmotnIIpTWW .g

~t' "V" Life Cycle Concepts

Within an increment, activities come within an order that fits a
purpose

Each creation activity has a verification activity which is
planned at the same time

0 mIg fisuu for Sof fticasiiOpr ý %. .IC. :.. . . . virilrm-l Pif'.g" dTiii :55
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- Incremental Deliveries

Structuring the Product Into a Logic Based Effort

A series of incremental Internal product deliveries should be
planned from the beginning
a Always have a working system
* Descoping plan as part of the project plan

_Rationale for Incremental a
isp

____ Development

Budgeted Available Delivered
Product P u

TraditionalevlpentaDescoping ..
What you What you What you

should deliver can deliver: do deliver:
Not a product! Reduced

Functionality

a Ing In"%"Ib&ersaftwee P.1pr~c" wnh Vi - -- ¶PiMT~
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Rationale for Incremental
Cý Development- 2

Budgeted Deliver Delivery Final
Product #1 #2 ... Delivery

What you What you What you What you What you
should deliver canldo deliver can/do deliver can/do deliver do deliver

©-11 lBS i-tml .verDs M.0 - PTrjUVHITUIM -w

Wr Incremental Builds - 1

"* Strategy to deliver the functionality of a product through a
planned set of deliveries, each containing increased
functionality and capability

"e Achieved by splitting the development cycle Into a number of
more manageable units, once the complete architectural
design has been defined
- Each unit consists of detailed design, coding, integration

and testing, and validation phases for a defined set of
functions

"e In all cases, each deliverable should be usable, and provide a
subset of the final required capabilities

"* Increments should not exceed three to six months

0 I fUnswitt. WrS fwaie-F ~s. Itprovenmit, kw. D iqo~- jgnit~ht 60S
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Incremental Builds - 2

u"V" and Incremental

Combination of the two:
* The "V" Life Cycle determines the roles and responsibilities

(e.g., designers are to prepare test data)
* The Incremental Model allows to plan how the development ofincrements interact and prepare the planning and scheduling

of the project
i Every individual delivery within the Incremental development

should be considered as a separate sub-project and go

through the appropriate phases of the "V" life cycle

StUU InduI fo Sofwa~ ro i iiprw . ....-.......... ......... • Dt.0 PijE Tutr -C2*
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Agenda

* Who is ISPI?
* Introduction

* Accepting the Project
* Planning the Project

* Managing the Project
"* Closing the Project

"* Conclusions

i Project Management

"* Tracking Actuals to Estimates
"* Taking Corrective Action

"* Historical Data Base
"* Using Reviews for Project Control
"* Configuration Management
"* Quality Management

C IW lnd e f Sof nroI n r Mrovu Inc. vi.. . .. r ,-Of.-I Pro wiufor 64
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Project Tracking and Oversight

"* The software development plan must be used as the basis
for tracking the software activities and communicating
status

"* Actual results Of all software projects should be tracked
routinely against their planned estimates

"* Corrective actions must be taken when actual results
deviate significantly from estimates

* Changes to planned commitments must be understood
and agreed to by all affected groups and Individuals

IFrom SEI-93-Th-25.
"K*Y Prac coo of U. Capodlty Malurtty Model. Version 1.1")

ft 1uli~I ~f~~t ~ii~iiigiii~ -. iifon- D1.0. -roMgutfutor 6

ISM Tracking Actuals to Estimates - 1I 1

"* Size
"* Effort and Cost
"* Schedule
"* Staffing Needs
"* Computer Resources
"* Software Risks
"* Team Capability Measurement

- Experience

0 111% Insftutue for Software Proc.,, lmprovrment~ In. VireiorlUTO - Prowginfrutor .6a
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Tracking Actuals to Estimates - 2

Technical Activity Actual to Estimates
* Software elements designed

a Software elements coded
a Software elements unit tested

* Software elements Integrated

a Systems testing

"* Test plans complete

"* Test specifications complete

a Test suites developed

* Milestone reviews held

* 1 "6 Ut~sfflul for SoI"ivw PrjcPitn. -

lp Tracking Actuals to Estimates - 3

"* Yes, collect it all.., but that is not practical is it?

"* Key data:
- Size Estimate and Measurement

"> per Subsystem
"> including a complexity factor

- Effort Estimate and Measurement
"> per Subsystem
"> per Task

- Elapsed Time Estimate and Measurement
> per Subsystem

- Team Capability Estimate
- Risks Planned and Tracked
- Test plans, results, defects

0 l99 Institute for Software Process Improvervent Inc. version Ot0.- ProfgmtTutor - 68
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V

SSize Estimate and Measurement

a By Subsystem
- Size can be estimated in SLOC, Function Points, Modules,

Features
- A choice needs to be made from

> the easier to measure (SLOC)
> the easier to estimate (Features)

- A possible mid-point can be reached by allowing the
estimates to progress from one point to the other as the
project advances

* Including a complexity factor
- This Is a simple factor considering the probable or measure

complexity of the modules or sub-systems.
- E.g.: Range from A (Very Simple batch report of data) to D

(Complex, highly computational, real-time Interactive
processing)

%6555 instu. ot, S ,l.w.. P,.,Ro ,,fis•..., ,c. ,"awon [".0 -PrjU,,•.N.o -

Effort and Time Estimate
_ and Measurement

"e per Subsystem
- Include all the intermediate estimating rounds - some people

are better at estimating than others, you should be able to
recognize them later

"* per Task
- The measurement should be made per elementary task

throughout the whole lifecycle.
- This information will not only allow to refine the estimating

process in the future, it will allow to determine the places
where the process needs to be refined

O 117 JSInsutfi o v Pvocrnfmpvmnt, l5nc. ... ion tO r P i tg u "75
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Team Capability Estimate

9 Based on the tasks that are being performed, we need to be
able to determine the best people and the capability level of
the people Involved

"* E.g.:
- A: Has practical experience and theoretical knowledge of the

tasks to be done
- B: Has participated in similar projects
- C: Has theoretical knowledge of the kind of problem
- D: Has no preliminary experience or knowledge in this line

"* Process has to be simple to apply and understand

© tll4lnl~if• • S-•-•,~li•.ve-fn of.0 - Pr-oFJw-mhffl"•or•

Collection Process -1

"* Process needs to be quick and easy

"* Data has to be collected
- at Estimation
- Daily
- Weekly
- at Milestones
- at Project Completion

0 1WO Insdt for Software Process Inpovemernt, Inc. version DT.- - ProjUgmntTutor .72
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V

Collection Process - 2

Quick and Easy
* The collection of data should not require any extra effort on

behalf of the developers or the project leader:
- If the collection of data requires time and effort during the

development process, It will not be performed on a regular
basis

r -- 1version DI.0 - ProJUgu mTMr-'7m

S Taking Corrective Action - 1

When actuals tracked against estimates indicate that
established thresholds have been exceeded, corrective action
must be taken, for example:

"* Human resources reallocated
"* Computer resources increased or decreased
"* Estimates redone
"* Features and Functionality reviewed

"* Schedule modified
"* Contingency plans for risk abatement implemented

0 1"G Inseiite for Saftwwe Process Improvmenf, Inc. v D..O• -Proplgmwutor -U74
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Taking Corrective Action - 2

Significant corrective actions may require replanning
"* Software Development Plan must be revised
"* All new software project commitments and changes to

commitments must be documented
"* All changes to commitments must be communicated to the

members of the software development project and other
groups that are supporting the software project (e.g., SQA,
SCM, Test, Documentation, Data)

* i•kW hisdWVWAWdA i Poess Inir ok Mc[ -erow n , . .

Updating the Historical
Database

All data used in tracking actuals to estimates needs to be
included in the historical data base
"* Presumptions and Assumptions
"* Constraints
"* Number of passes at estimating
"* Basis of estimating
* Different results attained
* Identification of estimator

This information needs to be stored immediately before
biases based on actuals impact it

0 Me enssdua f7 ,offne (Ts202s im ,-m.38 VWsIC 0 0 PRgMtTutCW. is
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Reviews as a Management
Control Tool

During any project, management requires a means of
assessing and measuring progress
"* Are we ahead or behind where we expected to be?
"* Will we complete the work as planned?
"* Do we require more computer or people resources In order to

meet the planned schedule?
* Is the required functionality being implemented?
"* What risks are we taking based on the project Information

that we have today?

Ir Using Reviews to "test" or measure a

Software Quality - 1

"True" progress can not be measured by counting the
completion of tasks unless there is a reliable way of
measuring the quality of the work performed and knowing
that it would not have to be redone or changed later (Reworki)

01 i Insdtute for Software Process Improvemait. Inc. Verslon-U.0 -FijMgmtTulor .--7
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Using Reviews to "test" or measure
Software Quality - 2

Reviews can be used to examine the quality of the work
products throughout the software Iifecycle that cannot be
computer tested and Improve those work products

Informal reviews

"* Consider alternative Implementations
"* Exchange techniques and style variations

"* Educate the participants

"* Point out efficiency and readability problems or modularity
problems

* f i-! vamiam 01.0. Prp -um

Using Reviews to "test" or measure

- Software Quality - 3

Formal reviews
"* Verify that the software element(s) satisfies both its

specification and preceding intermediate work products
"* Verify that the software element(s) conforms to applicable

standards
"* Identify real or potential deviations from standards and

specifications

"* Collect engineering data (i.e., defect and effort data)

0 M Insflie for Softwa PFocess Improw*mme. Inc. vsm.•oo 010 - "MOMtutor - N
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Management Reviews

A Management Review is a formal evaluation of a project level
plan or project status relative to that plan by a designated
review team.

1W-r Objectives of Management Reviews

"* Tracking progress according to plan, based on an evaluation
of the product development status

"* Changing project direction or identify the need for alternative
planning 41

"* Maintaining control of the project through adequate
allocation and reallocation of resources

Tuesday 17 June (T202d) S-41
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3 Types of Management Reviews -1

Project Manager Review
"* Project Manager and development staff attend
"* Representatives from Systems, SQA, SCM, Test are also In

attendance
"* Technical, cost, staffing, and schedule performance are

reviewed against the software development plan
"* Software risks are Identified, prioritized, and contingency

plans are discussed
"* Necessary commitment changes are acknowledged,

documented, and approved
"* Planning documents are updated as necessary

r 3 Types of Management Reviews - 2

Milestone Reviews
"* Formal milestone dates are documented in the software

development plan, tracked and reviewed
"* Customer's or End Users may be involved with the formal

milestone reviews
"* Typical milestone review content includes:

- Technical progress
- Commitments
- Plans
- Engineering activities

"* Project and software risks are addressed
"* Action items are recorded, assigned and reviewed
S All decisions are documented with corresponding actions

and resolutions
© 1S4 Institute for Software Process Improvement. Inc. version Di.0 - ProJUgmiTutor .84
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3 Types of Management Reviews "3

Senior Management Oversight Reviews
"* Technical, cost, staffing, and schedule performance are

reviewed against the software development plan
"* Project's role In strategic plan is reviewed
"* Software Risks are reviewed from the project and

organizational point of view
"* Quality of resulting life-cycle work products Is reviewed
"* Project process efficiency and effectiveness Is reported
"* Necessary commitment changes are acknowledged and

approved

"* Conflicts not resolved at lower levels are discussed and
resolved

0 mIst• o acum' rr' m.fwovmneot, fo. -o o-Pjmm'uo -;O

Reviews - A Measure of the Work 4

Product Quality

It is necessary for each Project Leader to know at all times
"* What is the project's progress against what was planned and

committed?
"* What is the quality of the work that has been performed?

Reviews on the software life-cycle work products indicate theuality of the evolving system each step of the way increasing
ramatically the probability of the highest quality product

being delivered

Tuesday 17 June (M"202) S-43
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The Need for

Ao Configuration Management

Inadequate CM can be disastrous:
"* The latest version of source code cannot be found
"* A difficult bug that was fixed at great expense suddenly

reappears
"* A developed and tested feature is mysteriously missing
"* A fully tested program suddenly does not work
a The wrong version of the code was tested
"* No one knows which modules were delivered to the customer
"* "Undocumented features" suddenly appear

0 §%Gf"% vueulft D1.0 - PreplgoTubr - w

The Purpose of CM

The purpose of CM is to establish and maintain the integrity •
of project work products throughout the project's life cycle

-from SEI-93-.TR-25, -Key Practices of tO Capability Maturity
Model, Version 1.1"

CM manages change in order to answer the following
questions:
"* What is my current configuration?
"* What is my status?

"* How do I control changes to my configuration?
"* What changes have been made to my product?
"* Do anyone else's changes affect my work or product?

a Ill InsOuts for SoftwWO Pro.ess [irovennL Mnc.. ve•ioon Of.0 P-- P ts1'utor N5
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lo Expected Results of CM

"* Control Is maintained for all work products (including data
and documentation), regardless of medium

"* Change requests and problem reports undergo a specified
review process

"* Only authorized changes are implemented
"* A history of changes and modification is maintained
"* Interfaces are identified, documented and controlled

"* Subcontractor impacts to the project configuration are
managed

"* All deliveries are of a known quality:
- all configuration items have been properly identified and

documented
- the configuration Items have been controlled by change

management
- the delivery configuration has been properly approved

0 IeeMibia ~ Woftwg oeee"Pv MetV~n . "NowVUbf 01.5.0PPrSIUFMW

CM Principles - I

0 CM is...
"* The backbone of the development process. It helps ensure:

- Product quality
- Process Improvement

"* A process that manages product evolution throughout Its life
cycle

"* A process to create a verifiable history of the product as it
matures

"* A means of communication:
- for project members
- for customers

a 9 Id- 'li Y S jW lmprc a iu . .... ..I.c. -- 0-14 -i--
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CM Principles - 2

CM involves...
"* Identifying the configuration of the product (ioe., selected

work products and their descriptions) at given points in time
"* Systematically controlling changes to the configuration
"* Maintaining the Integrity and traceability of the configuration

throughout the life cycle

ISi CM Principles - 3

CM provides visibility into the status of the evolving product:
"* What changes were made to the product?
"* Who made the changes? •
"* When were the changes made?
"* Why were the changes made?

( DI Institute for Software Process Imnprovmwt, Inc. veriion W$.0 - ProjlgmtTutor .92
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= CM Principles- 4

CM provides a common point of integration for all planning,
oversight, and implementation activities
CM impacts all data and processes and spans all areas of the
life cycle

CM needs to be applied to all developments:
"* Software
"* Hardware
"* Documentation
"• Validation

© 199 bnsfitut. for Softare Wroc~i's F,W-oiiTnc - .... .. ...... vei•1o Di .O=Pr u1liC~iUfi -

ISM CCB

The Configuration Control Board (Change Control Board):
"* Has the authority for establishing and managing the project's

baselines
"* Ensures that every change request is properly considered

and coordinated
I Ensures that every release is built from baselined S

components according to approved component build lists

If an existing system-level CCB is not taking software into
account, it needs to be expanded to include software
configuration I change control

0 1994 Institute for Software Process Improvem-nt. Inc. version D1.0 - ProjMgmtTutor. S94
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Baselines

A baseline is an approved snapshot of the system at points in
the development lifecycle corresponding to the release plan
and the version strategy
"* Record of a contract
"* Serves as the basis for further development
"* Can be changed only through an agreed upon change

procedure

A baseline could be
"* A specification (i.e., requirements specification, design

specification)
"* A product that has been formally reviewed and agreed upon
"* A partial system

Key CM Activities: •
ISM Configuration Identification

Identifying the structure of the system

Identifying all related life cycle work products

Providing a unique identifier for each of those work products

Supporting traceability between the software and all other
related products

S1996 Institute for Software Process Improvement, Inc version Di.0 . ProjMgmtl'utor .96
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Key CM Activities:
,_ . Change Control

Who can initiate the change request?

The individuals, group, or groups who are responsible for
evaluating, accepting, and trackinq the change proposals for
the various baselined prodi

The "Change Impact" analysis expected for each requested
change

How the change history should be kept

(D 11"d Insff Tior Saftmare vi rI: jj1 1(W

Key CM Activities: •
Status Accounting

Maintaining a continuous record of the status and history of
all baselined items and proposed changes to them

Providing traceability of all changes to the baseline
throughout the life cycle

Answers the questions
"* What changes have been made to the system?
"* What changes remain to be implemented?

D t1996 Institute for Software Process Improvement, Inc. versionff 0. - ProjIligmtTutor - 99
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Key CM Activities:
_Configuration Auditing

Configuration audit verifies that the product is built according
to the requirements, standards, or contractual agreement

Verifies that all products have been produced, correctly
identified and described, and that ail change requests have
been completely processed

b lg19 Institute for Soffmane Process rniproa I-nc.- .........--...-. .i.D.--n PrfJM-TuLt ..T

__ CM support toISMI
___ the Project Leader

A strong understanding and implementation of CM helps the
Project Leader
"* Control changes to the requirements
"* Allow the project members to develop at a fast pace without

interference during the early stages of development
"* Control developers "improving" the code when it is at the

infamous 90% complete stage

version D1.0 - ProjMgmtTutor -
( 1994 Institute for Software Process Improvenert. Inc. 100
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V

IS CM support to
_ the Project Leader - 2

Assists the Project Leader in producing accurate and up to
date Status Reports:
"• Provides status reports to the Project Leader Indicating what

items are undergoing the most change In terms of number of
changes and frequency of changes

"* Traceability provides the Project Leader with a level of
confidence that what the developers are developing Is what is
demanded by the requirements and nothing more

"* Helps ensure the Integrity and consistency of the evolving
system so that the code and associated documentation and
specifications are synchronized

Assists the Project Leader to develop in an iterative approach
thereby reducing complexity and risk

a, -- v on 01.0.- PrToMriTu.r

Basic Configuration Management

Even if an organization has little or no configuration
management in place, some very simple steps will add a great
deal of control and project tracking information
"* Formalize the use of baselines
"* Uniquely identify system components
"* Establish a simple change control
"* Produce Status Reports on

- Configuration items
- Change Requests
- Problem Reports

version 01.0. Pro-MgmtTutor
Q 1996 Institute for Software Process Improvenrent, Inc. .. 2
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Summary:

The CM Functions

What he sstemThe system consista of the
Whtis th ytm Identification following baseline documents

configuration? _______ and producla:...

How are changes to Tesest rcs hne
the configuration Control ~ *"t W5 hne

The system configuration and

What changes have Status related change. at this line are
been made to the the combination of the following
system? Accounting baselines, changes, pending

_____________________ changes:...

Dosthe system The system as currently built
satisfy the Auditing differe from the baselines and
requirements? approved changes as follows:...j

I- version D1. Pe

Igor Quality Management

Quality Manaqement includes all activities of the overa4l
manaqemert fnctions that determine the quality polic,
objectives, and responsibilities, and implements them gy
means such as:

eQuality Control
eQuality Assurance
eQuality Management
eQuality Functions
eQuality Planning
eThe Role of Quality Assurance

(D 0% Institute for Sofrwwe Plroc.. Inmervrnent, Inc. Vrin1.0-Pimg t04tr
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Quality Control and
Quality Assurance - I

Quality Control evaluates the products
"* Checks the quality of the product(s)

- Is the product within tolerance?
- Is the product (or lifecycie work product) of an acceptable

quality?
"* Tools and Techniques

- Reviews
- Tests
- Inspections

vesion 01.0 - Projg"tTulor ;
0 Ing Ins~iWWWslor olsi resF u uti 1

Quality Control andISM Quality Assurance -2

Quality Assurance evaluates the process

e Checks that the process is working

- Is the process being followed?
- Are the QC checks being applied?
- Are the QC checks efficient?
- Is the process causing quality problems?
- Is the process working for the organization?

* Tools and Techniques
- Audits
- Assessments

version DI .0- ProjugetTutor'
0 1296 institute for Software Process Imprm•eent, Inc. "..
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Quality Management
_AA Management Tool - I

Quality Management Is a management tool to ensure that the
officially established process is actually being implemented.
More specifically it ensures:
"* An appropriate development methodology and lifecycle is

being used
"* The projects use standards and procedures in their work
"* Independent reviews and audits are conducted
"* Documentation Is produced to support maintenance and

enhancement
"* Mechanisms are in place and used to control changes
"* Testing emphasizes all of the high-risk product areas

"vwunbq 01.0 - ProIlM•rou.
SI*ff Inift it for 5ofi %. roces Isl• lin. . ......................... . .. ........ . .

Quality Management
A Management Tool -2

"* Each software task is satisfactorily completed before the
succeeding one is begun

"* Deviations from standards and procedures are exposed as
soon as possible

"* The project is auditable by external professionals 0
"* The quality control worK is itself performed against

established standards
"* The SQA Plan and the Software Development Plan are

compatible

version 01.0 - ProjMgmtTutor -
D 1996 Institute for Softwors Process Improvement. Inc. 108
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SSoftware Quality Functions - 1

Software Quality Functions include;
"* Planning for quality

"* Designing in quality factors (e.g.,maintainability, reliability)
"* Establishing the use of standards and procedures
"* Reviews
"* Testing
"* Audits
"* Setting quality goals
"* Providing visibility into the process and product quality for

management (Reporting)
"* Getting non-compliance Issues resolved before the product is

delivered to the customer

versim 01.0 - ProIgtTutoe
0 I96 Insdtuts for SoftwaeProci-esui vmnmWb fang

IsPI Software Quality Functions - 2

These quality functions may be performed by:
"* Project Leaders and software developers
"* Quality Manager or Quality Representative

"* Organizational level SQA Group
"* Systems Engineering
"* Independent Test

"* Documentation

"* Customer

and others ..........

version 01.0 - ProJMgmtTutor -
0 194O Instituts for Software Process Impirovenwo, Inc. "10
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Software Quality Plan - 1

Given a Software Development Plan, a Software Quality Plan
must describe:
"* What quality functions will be performed?
"* Who will perform them?
"* During what phase of the software lifecycle will they be

performed?
"* Who has approval authority?
"* How will conflicts over non-compliance be resolved?

Software Quality Plan -2

Without a Software Quality Plan against which to measure, it
is difficult to determine:
* If the product quality goals are being met
* If the process being followed is effective
o If the customer requirements will be met
* If additional management support is required

veis1on 01.0 ProjMgmtTutor
(©1D9IMInstitute for Sotware Proces s rnprovermnt, Inc. i 1f2

Tuesday 17 June (1202d) S-S6



Mat,•an for Projet Leader

: The Role of Quality Assurance

"* Ensures that the right quality plan is developed to match the
criticality of the lifecycle work products

"* Ensures that the project is developed in compliance with the
defined processes

"* Ensures that the processes defined are adequate for the
project

"* Provides feedback to the project's management about the
effectiveness of the processes the developers are following

"* Provides feedback to the SEPG about the usability of their
processes

version DI.0 -ProiUgmtTutor
D t19 nstIbt. for pri PfW•.• T w1 c k _. 1

The Quality Role of
_______• Project Management

The Project Leader needs to...
"* plan, organize, commit, run, deliver...

- setting up a team
- ensure the availability of the required resources at the right

time
- plan, manage, track risks that may affect the project

"* a Product..
- corresponding to the requirements agreed to

"* in Time and Budget...
- according to the plan that was set up and agreed to

"* with the defined quality characteristics
- i.e., meeting the requirements from all points of view

venron DI.0 - PronMgmtTutor
(D 196 Insfite for Softwore Process Inmpr wmr Inc. M
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Project Leader Expectations
-from SQA Representatives

"* Assistance in creating an executable and successful project
plan

"* Assistance in creating the project's software quality plan
"* Assistance in choosing the right standards for the project's

needs
"* Assistance in tailoring the standards and processes for

practical use by the project
"* Assistance in setting up peer reviews for the software life-

cycle work products
"* Performing quality audits and traceability audits to ensure

that the quality goals are being met and the system's integrity
is maintained

v0w1ion 01.0 - ProiMugnTutor
0 tM Institute for Saftwero s Irnpr Inc.

Project Management Interaction

Senior Management

business objectives/ escalate issues

reso yveconflicts

SEPG validate Quality
process rance

de ne provi A
processes• ~ kvisibility

Project;

requirements I finished
acceptance criteria j product

Customer (Representative)!

vemron DI.0 - ProjMgmtTutor -
S1O99N Institute for Software Proces. h7 erovement, Inc. .ll
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V

Agenda

* Who is ISPI?
* Introduction

* Accepting the Project
* Planning the Project

* Managing the Project

* Closing the Project
* Conclusions

vewukn 01.0 P ojUgW tTuto

S Project Completion Review

9 * Topics
- Events or Results
- Team

- Evaluation
"> Accomplishments
"• Improvements

"* Attendees:
- Customer (or Representative)
- Sub-Contractors
- Project Team

"* Multiple Meetings
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Documenting the Review

"* Introduction
- Project Background
- Primary Outcomes
- Team Members

"* Project Description
"* Project History - Sequence of Events
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IsP=• Documenting the Review - 2

"* Comparison of Actuals with Estimates
- Overall Measures and Metrics

"* Evaluation
- Accomplishments Against Expected Results

"* Risks, Problems, Cost, and Solutions
"* Accomplishments and Recommendations
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6

Evaluation

"* What:
- Processes
- Tools
- Assumptions 4

"* Recommendations

- What went well
- What to improve

"* Root Cause Analysis
- Did it go well? 1
- Did it go wrong?
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ISM• Lessons Learned

"* Document Project Completion Review

"* Highlight Lessons Learned

"* Update Historical Database for use on next project Kick-Off
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Agenda

* Who is ISPI?

* Introduction
* Accepting the Project
* Planning the Project

* Managing the Project

* Closing the Project

* Conclusions
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ISPx Project Management

Project Management is establishing and maintaining an
environment that gets the work done

To effectively manage and control a project the Project Leader
must:
"* Be able to define the customer
"* Define and manage the requirements
"* Understand the system that must be built
"* Establish necessary project roles
"* Understand the project factors that must be managed
"* Establish the Project Management Lifecycle
"* Choose a Software Lifecycle
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_ _Project Tracking

* Manage and Control the project throughout its lifecycle by:
- Tracking actuals to estimates
- Taking corrective action when necessary
- Establish and update a historical database
- Use reviews throughout the Project Management Lifecycle
- Establish and maintain the integrity of the evolving system

through Configuration Management
- Ensure the necessary quality functions are identified and

implemented throughout the Project Management Lifecycle
- Capture lessons learned to use in the next project Kick-Off

t •~ n�f i•. -rV--aia 01.0-oProm

ISO Project Support

A number of activities need to be run to support the project
leader by providing additional management information and
assistance:

"* Configuration Management

"* Quality Assurance
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I SPI

Isp'

15 N. Collinwood Drive 1 Klein Heiken, 101

Pittsburgh PA 15215 (USA) B.2950 Kapellen (Belgique)

Tel. 00 1 412 781 1701 Tel. 00 32 3 605 4875
Fax. 00 1412 7810805 Fax. 00 32 3 605 4876

http:ilwww.ibp.com/pit/ispi
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